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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
method for manufacturing a cold cathode field 
electron emitting element, capable of sharpening 
a part to emit an electron in an electron emitting 
part composed by a carbon based material. 
SOLUTION: This method for manufacturing the 
cold cathode field electron emitting element is 
provided with a process to form a thin film 20 of 
a metal or a metal compound on a cathode 
electrode 1 1 formed on a supporting body 10, a 
process to form an island-shaped electron 
emitting part forming region 22 comprising the 
thin film 20 left by applying anisotropic etching 
to the thin film 20 with a corpuscle 2 1 as an 
etching mask after disposing the corpuscle 21 on 
the thin film 20, and a process to selectively form 
an electron emitting part 15 of crystalline 
graphite on the electron emitting part forming 
region 22 based on a CVD method. 
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CLAIMS 
[Claim(s)] 

[Claim 1] (A) The process which forms the thin film which consists of a metal or metallic 
compounds on a conductor layer, (B) Anisotropic etching is performed to a thin film by 
using as the mask for etching the process which arranges a particle on a thin film, and (C) 
this particle, and it leaves alternatively the thin film located under a particle. 
Subsequently The process which forms the electron emission section formation field of 
the shape of an island which consists of the thin film which removed the particle, with 
was left behind, (D) The manufacture approach of the electron emission equipment 
characterized by providing the process which forms alternatively the electron emission 
section which consists of the graphite which has crystallinity on an electron emission 
section formation field based on chemical vapor deposition. 

[Claim 2] It is the manufacture approach of the electron emission equipment according to 
claim 1 characterized by for the average diameters of a particle being 1x10 to 9 m thru/or 
1x10 to 7 m, and satisfying ER2 <=0.1ER1 when the average thickness of a thin film is 
1x10 to 8 m thru/or 5x10 to 7 m and the etch rate of a particle [ in / for the etch rate of the 
thin film in the direction of a normal of a thin film / ER1 and the direction of a normal of 
a thin film ] is set to ER2. 

[Claim 3] The manufacture approach of the electron emission equipment according to 
claim 1 characterized by carrying out by the approach of removing a solvent after 
applying the solvent which distributed the particle for arrangement of the particle to a 
thin film top on a thin film. 

[Claim 4] The manufacture approach of the electron emission equipment according to 
claim 1 characterized by forming a thin film with chemical vapor deposition, physical 
vapor growth, or plating. 

[Claim 5] A particle is the manufacture approach of the electron emission equipment 
according to claim 1 characterized by consisting of a silica or an alumina. 



[Claim 6] (a) Electron emission equipment characterized by having the electron emission 
section which consists of the graphite which has the crystallinity formed on the electron 
emission section formation field of the shape of an island which consists of the metal or 
metallic compounds formed on the conductor layer, and (b) this electron emission section 
formation field. 

[Claim 7] It is electron emission equipment according to claim 6 which the average 
diameters of an electron emission section formation field are 1x10 to 9 m thru/or 1x10 to 
7 m, and is characterized by the average thickness of an electron emission section 
formation field being 1x10 to 8 m thru/or 5x10 to 7 m. 

[Claim 8] The radius of curvature of the point of the electron emission section is electron 
emission equipment according to claim 7 characterized by being 1x10 to 9 m thru/or 
1x10 to 7 m. 

[Claim 9] (a) The electron emission section formation field of the shape of an island 
formed on the cathode electrode prepared on the base material, and (b) cathode electrode, 
And the process which is the manufacture approach of a cold cathode field-electron- 
emission component of providing the electron emission section formed on (c) electron 
emission section formation field, and forms a cathode electrode on the (A) base material, 
(B) The process which forms the thin film which consists of a metal or metallic 
compounds on a cathode electrode, (C) Anisotropic etching is performed to a thin film by 
using as the mask for etching the process which arranges a particle on a thin film, and (D) 
this particle, and it leaves alternatively the thin film located under a particle. 
Subsequently The process which forms the electron emission section formation field of 
the shape of an island which consists of the thin film which removed the particle, with 
was left behind, (E) The manufacture approach of the cold cathode field-electron- 
emission component characterized by providing the process which forms alternatively the 
electron emission section which consists of the graphite which has crystallinity on an 
electron emission section formation field based on chemical vapor deposition. 
[Claim 10] (a) The electron emission section formation field of the shape of an island 
formed on the cathode electrode prepared on the base material, and (b) cathode electrode, 
(c) It is arranged above the electron emission section formed on the electron emission 
section formation field, and (d) electron emission section. The process which is the 
manufacture approach of a cold cathode field-electron-emission component of providing 
the gate electrode which has opening, and forms a cathode electrode on the (A) base 
material, (B) The process which forms the thin film which consists of a metal or metallic 
compounds on a cathode electrode, (C) Anisotropic etching is performed to a thin film by 
using as the mask for etching the process which arranges a particle on a thin film, and (D) 
this particle, and it leaves alternatively the thin film located under a particle. 
Subsequently The process which forms the electron emission section formation field of 
the shape of an island which consists of the thin film which removed the particle, with 
was left behind, (E) The manufacture approach of the cold cathode field-electron- 
emission component characterized by providing the process which forms alternatively the 
electron emission section which consists of the graphite which has crystallinity on an 
electron emission section formation field based on chemical vapor deposition. 
[Claim 1 1] The manufacture approach of the cold cathode field-electron-emission 
component according to claim 10 characterized by forming an insulating layer in the 
whole surface after said process (E), forming the gate electrode which has opening 



subsequently, forming the 2nd opening in an insulating layer further, and providing 
further the process which exposes the electron emission section at the pars basilaris ossis 
occipitalis of the 2nd opening. 

[Claim 12] The manufacture approach of the cold cathode field-electron-emission 
component according to claim 10 characterized by forming an insulating layer in the 
whole surface after said process (B), forming the gate electrode which has opening 
subsequently, forming the 2nd opening in an insulating layer further, and providing 
further the process which exposes a thin film at the pars basilaris ossis occipitalis of the 
2nd opening. 

[Claim 13] The manufacture approach of the cold cathode field-electron-emission 
component according to claim 10 characterized by forming an insulating layer in the 
whole surface after said process (D), forming the gate electrode which has opening 
subsequently, forming the 2nd opening in an insulating layer further, and providing 
further the process which exposes a cathode electrode and an electron emission section 
formation field at the pars basilaris ossis occipitalis of the 2nd opening. 
[Claim 14] The manufacture approach of the cold cathode field-electron-emission 
component according to claim 10 characterized by forming an insulating layer in the 
whole surface after said process (A), forming the gate electrode which has opening 
subsequently, forming the 2nd opening in an insulating layer further, and providing 
further the process which exposes a cathode electrode at the pars basilaris ossis 
occipitalis of the 2nd opening. 

[Claim 15] The average diameters of a particle are 1x10 to 9 m thru/or 1x10 to 7 m, and 
the average thickness of a thin film is 1x10 to 8 m thru/or 5x10 to 7 m. The manufacture 
approach of a cold cathode field-electron-emission component given in any 1 term of 
claim 9 characterized by satisfying ER2 <=0. 1ER1 when the etch rate of a particle [ in / 
for the etch rate of the thin film in the direction of a normal of a thin film / ER1 and the 
direction of a normal of a thin film ] is set to ER2 thru/or claim 14. 
[Claim 16] The manufacture approach of a cold cathode field-electron-emission 
component given in any 1 term of claim 9 characterized by carrying out by the approach 
of removing a solvent after applying the solvent which distributed the particle for 
arrangement of the particle to a thin film top on a thin film thru/or claim 14. 
[Claim 17] The manufacture approach of a cold cathode field-electron-emission 
component given in any 1 term of claim 9 characterized by forming a thin film with 
chemical vapor deposition, physical vapor growth, or plating thru/or claim 14. 
[Claim 18] A particle is the manufacture approach of a cold cathode field-electron- 
emission component given in any 1 term of claim 9 characterized by consisting of a silica 
or an alumina thru/or claim 14. 

[Claim 19] The cathode panel by which two or more cold cathode field-electron-emission 
components were prepared, and the anode panel equipped with the fluorescent substance 
layer and the anode electrode It is joined in those periphery sections and changes. A cold 
cathode field-electron-emission component (a) The electron emission section formation 
field of the shape of an island formed on the cathode electrode prepared on the base 
material, and (b) cathode electrode, And the process which is the manufacture approach 
of a cold cathode field-electron-emission display of providing the electron emission 
section formed on (c) electron emission section formation field, and forms a cathode 
electrode on the (A) base material, (B) The process which forms the thin film which 



consists of a metal or metallic compounds on a cathode electrode, (C) Anisotropic 
etching is performed to a thin film by using as the mask for etching the process which 
arranges a particle on a thin film, and (D) this particle, and it leaves alternatively the thin 
film located under a particle. Subsequently The process which forms the electron 
emission section formation field of the shape of an island which consists of the thin film 
which removed the particle, with was left behind, (E) The manufacture approach of the 
cold cathode field-electron-emission display characterized by providing the process 
which forms alternatively the electron emission section which consists of the graphite 
which has crystallinity on an electron emission section formation field based on chemical 
vapor deposition. 

[Claim 20] The cathode panel by which two or more cold cathode field-electron-emission 
components were prepared, and the anode panel equipped with the fluorescent substance 
layer and the anode electrode It is joined in those periphery sections and changes. A cold 
cathode field-electron-emission component (a) The electron emission section formation 
field of the shape of an island formed on the cathode electrode prepared on the base 
material, and (b) cathode electrode, (c) It is arranged above the electron emission section 
formed on the electron emission section formation field, and (d) electron emission 
section. The process which is the manufacture approach of a cold cathode field-electron- 
emission display of providing the gate electrode which has opening, and forms a cathode 
electrode on the (A) base material, (B) The process which forms the thin film which 
consists of a metal or metallic compounds on a cathode electrode, (C) Anisotropic 
etching is performed to a thin film by using as the mask for etching the process which 
arranges a particle on a thin film, and (D) this particle, and it leaves alternatively the thin 
film located under a particle. Subsequently The process which forms the electron 
emission section formation field of the shape of an island which consists of the thin film 
which removed the particle, with was left behind, (E) The manufacture approach of the 
cold cathode field-electron-emission display characterized by providing the process 
which forms alternatively the electron emission section which consists of the graphite 
which has crystallinity on an electron emission section formation field based on chemical 
vapor deposition. 

[Claim 21] The manufacture approach of the cold cathode field-electron-emission display 
according to claim 20 characterized by forming an insulating layer in the whole surface 
after said process (E), forming the gate electrode which has opening subsequently, 
forming the 2nd opening in an insulating layer further, and providing further the process 
which exposes the electron emission section at the pars basilaris ossis occipitalis of the 
2nd opening. 

[Claim 22] The manufacture approach of the cold cathode field-electron-emission display 
according to claim 20 characterized by forming an insulating layer in the whole surface 
after said process (B), forming the gate electrode which has opening subsequently, 
forming the 2nd opening in an insulating layer further, and providing further the process 
which exposes a thin film at the pars basilaris ossis occipitalis of the 2nd opening. 
[Claim 23] The manufacture approach of the cold cathode field-electron-emission display 
according to claim 20 characterized by forming an insulating layer in the whole surface 
after said process (D), forming the gate electrode which has opening subsequently, 
forming the 2nd opening in an insulating layer further, and providing further the process 
which exposes a cathode electrode and an electron emission section formation field at the 



pars basilaris ossis occipitalis of the 2nd opening. 

[Claim 24] The manufacture approach of the cold cathode field-electron-emission display 
according to claim 20 characterized by forming an insulating layer in the whole surface 
after said process (A), forming the gate electrode which has opening subsequently, 
forming the 2nd opening in an insulating layer further, and providing further the process 
which exposes a cathode electrode at the pars basilaris ossis occipitalis of the 2nd 
opening. 

[Claim 25] (a) The electron emission section formation field of the shape of an island 
formed on the cathode electrode prepared on the base material, and (b) cathode electrode, 
It is a cold cathode field-electron-emission component possessing the electron emission 
section formed on (c) electron emission section formation field. And this electron 
emission section formation field It is the cold cathode field-electron-emission component 
characterized by consisting of a metal or metallic compounds and this electron emission 
section consisting of the graphite which has the crystallinity formed on this electron 
emission section formation field. 

[Claim 26] (a) The electron emission section formation field of the shape of an island 
formed on the cathode electrode prepared on the base material, and (b) cathode electrode, 
(c) It is arranged above the electron emission section formed on the electron emission 
section formation field, and (d) electron emission section. It is a cold cathode field- 
electron-emission component possessing the gate electrode which has opening. This 
electron emission section formation field It is the cold cathode field-electron-emission 
component characterized by consisting of a metal or metallic compounds and this 
electron emission section consisting of the graphite which has the crystallinity formed on 
this electron emission section formation field. 

[Claim 27] It is the cold cathode field-electron-emission component according to claim 
25 or 26 which the average diameters of an electron emission section formation field are 
1x10 to 9 m thru/or 1x10 to 7 m, and is characterized by the average thickness of an 
electron emission section formation field being 1x10 to 8 m thru/or 5x10 to 7 m. 
[Claim 28] The radius of curvature of the point of the electron emission section is a cold 
cathode field-electron-emission component according to claim 27 characterized by being 
1x10 to 9 m thru/or 1x10 to 7 m. 

[Claim 29] The cathode panel by which two or more cold cathode field-electron-emission 
components were prepared, and the anode panel equipped with the fluorescent substance 
layer and the anode electrode It is the cold cathode field-electron-emission display which 
is joined in those periphery sections and changes. A cold cathode field-electron-emission 
component (a) The electron emission section formation field of the shape of an island 
formed on the cathode electrode prepared on the base material, and (b) cathode electrode, 
The electron emission section formed on (c) electron emission section formation field is 
provided. And this electron emission section formation field It is the cold cathode field- 
electron-emission display characterized by consisting of a metal or metallic compounds 
and this electron emission section consisting of the graphite which has the crystallinity 
formed on this electron emission section formation field. 

[Claim 30] The cathode panel by which two or more cold cathode field-electron-emission 
components were prepared, and the anode panel equipped with the fluorescent substance 
layer and the anode electrode It is the cold cathode field-electron-emission display which 
is joined in those periphery sections and changes. A cold cathode field-electron-emission 



component (a) The electron emission section formation field of the shape of an island 
formed on the cathode electrode prepared on the base material, and (b) cathode electrode, 
(c) It is arranged above the electron emission section formed on the electron emission 
section formation field, and (d) electron emission section, and the gate electrode which 
has opening is provided. This electron emission section formation field It is the cold 
cathode field-electron-emission display characterized by consisting of a metal or metallic 
compounds and this electron emission section consisting of the graphite which has the 
crystallinity formed on this electron emission section formation field. 
[Claim 3 1] It is the cold cathode field-electron-emission display according to claim 29 or 
30 which the average diameters of an electron emission section formation field are 1x10 
to 9 m thru/or 1x10 to 7 m, and is characterized by the average thickness of an electron 
emission section formation field being 1x10 to 8 m thru/or 5x10 to 7 m. 
[Claim 32] The radius of curvature of the point of the electron emission section is a cold 
cathode field-electron-emission display according to claim 31 characterized by being 
1x10 to 9 m thru/or 1x10 to 7 m. 

[Claim 33] The etching approach of the thin film which performs anisotropic etching to a 
thin film, leaves alternatively the thin film located under a particle, and is subsequently 
characterized by removing a particle by using this particle as the mask for etching after 
arranging a particle on a thin film. 

[Claim 34] It is the etching approach of the thin film according to claim 33 which the 
average diameters of a particle are 1x10 to 9 m thru/or 1x10 to 7 m, and the average 
thickness of a thin film is 1x10 to 8 m thru/or 5x10 to 7 m, and is characterized by 
satisfying ER2 <=0.1ER1 when the etch rate of a particle [ in / for the etch rate of the thin 
film in the direction of a normal of a thin film / ER1 and the direction of a normal of a 
thin film ] is set to ER2. 

[Claim 35] The etching approach of the thin film according to claim 33 characterized by 
carrying out by the approach of removing a solvent after applying the solvent which 
distributed the particle for arrangement of the particle to a thin film top on a thin film. 
[Claim 36] The etching approach of the thin film according to claim 33 characterized by 
forming a thin film with chemical vapor deposition, physical vapor growth, or plating. 
[Claim 37] A particle is the etching approach of the thin film according to claim 33 
characterized by consisting of a silica or an alumina. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the etching approach of a thin film at 
electron emission equipment and its manufacture approach, a cold cathode field-electron- 
emission component and its manufacture approach, a cold cathode field-electron- 
emission indicating equipment and its manufacture approach, and a list. 
[0002] 

[Description of the Prior Art] If the electric field of the strength beyond a certain 
threshold are given to a metal, a semi-conductor, etc. which were placed into the vacuum, 
an electron will pass the energy barrier near the front face of a metal or a semi-conductor 
according to the quantum tunnel effect, and an electron will come to be emitted into a 



vacuum also in ordinary temperature, the electron emission based on this principle — cold 
cathode field electron emission — or it is only called field emission (field emission). In 
recent years, the cold cathode field-electron-emission indicating equipment of the flat- 
surface mold which applied the principle of this field emission to image display, and the 
so-called field emission display (FED) are proposed, and it is expected from having the 
advantages, such as high brightness and a low power, as an image display device which 
replaces the conventional cathode-ray tube (CRT). 

[0003] A cold cathode field-electron-emission display (it may only be hereafter called a 
display) has the structure where opposite arrangement of the cathode panel which 
generally has the electron emission section corresponding to the pixel arranged on the 
two-dimensional matrix, and the anode panel which is excited by the collision with the 
electron emitted from the electron emission section, and emits light was carried out 
across vacuum space. In each pixel on a cathode panel, two or more electron emission 
sections are formed, and the gate electrode for pulling out an electron from the electron 
emission section is also usually formed further. The part which has electronic the 
minimum structural unit about emission, i.e., the electron emission section and a gate 
electrode, is a cold cathode field-electron-emission component. Hereafter, a cold cathode 
field-electron-emission component may only be called a field emission component. 
[0004] The example of a configuration of this display is shown in drawing 20 . The 
illustrated field emission component is a field emission component of the type called the 
so-called Spindt (Spindt) mold field emission component which has the electron emission 
section of a cone form. This field emission component consists of the electron emission 
sections 215 of the cone form formed on the cathode electrode 211 located in the 
insulating layer 212 formed on the cathode electrode 21 1 formed on the base material 
210, and a base material 210 and the cathode electrode 21 1, the gate electrode 213 
formed on the insulating layer 212, the opening 214 prepared in the gate electrode 213 
and the insulating layer 212, and the pars basilaris ossis occipitalis of opening 214. 
Generally, the cathode electrode 21 1 and the gate electrode 213 are a field (it is 
equivalent to the field for 1 pixel.) equivalent to the part which the projection image of 
these two electrodes is respectively formed in the direction which intersects 
perpendicularly mutually in the shape of a stripe, and the projection image of these two 
electrodes overlaps. The field emission component of plurality [ call / this field / hereafter 
/ a duplication field or an electron emission field ] is usually arranged. Furthermore, this 
duplication field is usually arranged in the shape of a two-dimensional matrix in the 
service area (field which functions as the actual display screen) of the cathode panel CP. 
[0005] On the other hand, the anode panel AP consists of anode electrodes 33 formed on 
the substrate 30, the fluorescent substance layer 31 formed according to the 
predetermined pattern (for example, the shape of the shape of a dot, and a stripe) on the 
substrate 30, and the fluorescent substance layer 3 1 . In addition, the black matrix 32 is 
formed on the substrate 30 between the fluorescent substance layer 3 1 and the fluorescent 
substance layer 31.1 pixel is constituted by the duplication field of the cathode electrode 
21 1 by the side of a cathode panel, and the gate electrode 213 by the fluorescent 
substance layer 3 1 by the side of the anode panel which met a group of the field emission 
component by which the predetermined number array was carried out, and a group of 
these field emission components. In the service area, this pixel is arranged to the order of 
hundreds of thousands - 1 million numbers. 



[0006] A display is producible by arranging the anode panel AP and the cathode panel 
CP so that a field emission component and the fluorescent substance layer 3 1 may 
counter, and joining through a frame 34 in the periphery section. The cathode panel CP 
and the anode panel AP separate the distance of 0.1mm - about 1mm, and carry out 
opposite arrangement. A service area is surrounded, the through tube for evacuation (not 
shown) is prepared in the invalid field (for example, invalid field of the cathode panel 
CP) in which the circumference circuit for choosing a pixel was formed, and chip tubing 
(not shown) stopped after evacuation is connected to this through tube. That is, the space 
surrounded with the anode panel AP, the cathode panel CP, and the frame 34 serves as a 
vacuum. 

[0007] In a field emission component, if potential difference deltaV of the electrical 
potential difference impressed to the gate electrode 213 and the electrical potential 
difference impressed to the cathode electrode 211 becomes more than a certain threshold 
potential deltaVth, an electron will begin to be emitted from the point of the electron 
emission section 215. And the emission-electron current generated by emission of the 
electron from the point of the electron emission section 215 increases rapidly with the 
increment in the electrical potential difference impressed, for example to the gate 
electrode 213 (namely, increment in potential difference deltaV). 
[0008] A negative electrical potential difference relative to the cathode electrode 21 1 is 
impressed from the cathode electrode control circuit 40, a forward electrical potential 
difference relative to the gate electrode 213 is impressed from the gate electrode control 
circuit 41, and a forward electrical potential difference still higher than the gate electrode 
213 is impressed to the anode electrode 33 from the anode electrode control circuit 42. 
When displaying in this display, a scan signal is inputted into the cathode electrode 21 1 
from the cathode electrode control circuit 40, and a video signal is inputted into the gate 
electrode 213 from the gate electrode control circuit 41. By the electric field produced 
when an electrical potential difference is impressed between the cathode electrode 211 
and the gate electrode 213, based on the quantum tunnel effect, an electron is emitted 
from the electron emission section 215, and it is drawn by this electron to the anode 
electrode 33, and collides with the fluorescent substance layer 31. Consequently, the 
fluorescent substance layer 31 is excited, light is emitted, and a desired image can be 
obtained. That is, actuation of this display is fundamentally controlled by the electrical 
potential difference impressed to the gate electrode 213, and the electrical potential 
difference impressed to the electron emission section 215 through the cathode electrode 
211. 

[0009] Hereafter, although the outline of the manufacture approach of the conventional 
Spindt mold field emission component is explained, fundamentally, this manufacture 
approach is the approach of forming the electron emission section 215 of a cone form by 
perpendicular vacuum evaporationo of a metallic material. That is, although incidence of 
the vacuum evaporationo particle is perpendicularly carried out to opening 214, the 
amount of the vacuum evaporationo particle which reaches the pars basilaris ossis 
occipitalis of opening 214 is dwindled using the shielding effect by the deposit of the 
shape of an overhang formed near opening 214, and the electron emission section 215 
which is the deposit of a cone form is formed in self align. Hereafter, in order to make 
easy removal of the deposit of the shape of an unnecessary overhang, the outline of the 
manufacture approach of the Spindt mold field emission component based on the 



approach of forming stratum disjunctum 217 beforehand on the gate electrode 213 is 
explained with reference to typical drawing 21 and typical drawing 22 which are end 
view a part, such as a base material. 

[0010] [Process -10] First, after forming the cathode electrode 211 of the shape of a stripe 
which consists of niobium (Nb) on the base material 210 which consists of glass, the 
insulating layer 212 which consists of Si02 is formed in the whole surface, and the 
stripe-like gate electrode 213 is further formed on an insulating layer 212. Formation of 
the gate electrode 213 can be performed based on a spatter, a lithography technique, and 
a dry etching technique. 

[001 1] The resist layer 216 which functions on [a process -20] next the gate electrode 
213, and an insulating layer 212 as a mask for etching is formed with a lithography 
technique (refer to (A) of drawing 21 ). then, RIE (reactive ion etching) — 1 st opening 
214A is formed in the gate electrode 213 in law, and this 1st opening 214A and 2nd 
opening 214B which was open for free passage are further formed in an insulating layer 
212. In addition, the 1st opening 214A and 2nd opening 214B are generically called 
opening 214. The cathode electrode 21 1 is exposed to the pars basilaris ossis occipitalis 
of opening 214. Then, an ashing technique removes the resist layer 216. In this way, the 
structure shown in (B) of drawing 21 can be acquired. 

[0012] The electron emission section 215 is formed on [a process -30], next the cathode 
electrode 21 1 exposed to the pars basilaris ossis occipitalis of opening 214. Specifically, 
stratum disjunctum 217 is formed in the whole surface by carrying out the slanting 
vacuum evaporationo of the aluminum. Stratum disjunctum 217 can be formed on the 
gate electrode 213 and an insulating layer 212, without making most aluminum deposit 
on the pars basilaris ossis occipitalis of opening 2 1 4 by choosing greatly enough the 
incident angle of the vacuum evaporationo particle to the normal of a base material 210 at 
this time. This stratum disjunctum 217 is jutted out of the open end of opening 214 in the 
shape of eaves, and, thereby, the diameter of opening 214 is reduced substantially (refer 
to (C) of drawing 21 ). 

[0013] The perpendicular vacuum evaporationo of the molybdenum (Mo) is carried out 
all over [a process -40] next. Since the electrical conducting material layer 218 which 
consists of the molybdenum which has an overhang configuration on stratum disjunctum 
217 follows on growing up and the substantial diameter of opening 214 is gradually 
reduced at this time as shown in (A) of drawing 22 , the vacuum evaporationo particle 
which contributes to deposition in the pars basilaris ossis occipitalis of opening 214 
comes to be restricted to what passes through near the center of opening 214 gradually. 
Consequently, the deposit of a cone form is formed in the pars basilaris ossis occipitalis 
of opening 214, and the deposit which consists of the molybdenum of this cone form 
serves as the electron emission section 215. 

[0014] After that [ [process -50] ], according to an electrochemical process and a wet 
process, stratum disjunctum 217 is exfoliated from the front face of an insulating layer 
212 and the gate electrode 213, and an insulating layer 212 and the upper electrical 
conducting material layer 218 of the gate electrode 213 are removed alternatively. 
Consequently, as shown in (B) of drawing 22 , it can leave the electron emission section 
21 5 of a cone form on the cathode electrode 21 1 located in the pars basilaris ossis 
occipitalis of opening 214. In addition, in the formation approach of such the electron 
emission section 215, the one electron emission section 215 is essentially formed in one 



opening 214. 

[001 5] In the configuration of this display, in order to acquire a big emission-electron 
current by low driver voltage, it can be said that it is effective to sharpen the point of the 
electron emission section keenly, and the electron emission section 215 of the above- 
mentioned Spindt mold field emission component has the outstanding engine 
performance from this viewpoint. However, the point of the electron emission section 
215 is about dozens of about nm, for example, 60nm, and in order to attain much more 
high resolution, much more radicalization of the point of the electron emission section is 
desired. 

[0016] And formation of the electron emission section 215 of a cone form takes an 
advanced processing technique. Moreover, it is becoming difficult to continue throughout 
a service area and to form in homogeneity the electron emission section 215 which 
amounts to tens of millions of or more pieces depending on the case as the area of a 
service area increases. That is, the electrical conducting material layer 218 which covers 
the whole base material of a large area and has uniform membraneous quality and 
thickness is not formed with perpendicular vacuum deposition, or it is very difficult to 
form the stratum disjunctum 217 which has the eaves configuration of a uniform 
dimension with slanting vacuum deposition, and neither the variation within a certain 
field nor lot-to-lot variation is avoided. By this variation, variation arises in the image 
display property of an indicating equipment, for example, the brightness of an image. 
And in case the stratum disjunctum 217 continued and formed in the large area is 
removed, it becomes the cause in which the residue pollutes the cathode panel CP, and 
the problem of reducing the manufacture yield of a display is also produced. 
[0017] Then, the so-called flat-surface mold field emission component which does not 
use the electron emission section of a cone form, but uses the plane electron emission 
section exposed to the base of opening is proposed. The electron emission section in a 
flat-surface mold field emission component is prepared on the cathode electrode, and 
even if it is a plane, it consists of ingredients with a work function lower than the 
component of a cathode electrode so that a high emission-electron current can be 
attained. As this ingredient, using a carbon system ingredient in recent years is proposed. 
A carbon system ingredient has low threshold electric field compared with a refractory 
metal, and, moreover, its electron emission effectiveness is high. Moreover, a diamond, 
graphite, a carbon nanotube, etc. can change a joint gestalt. 
[0018] For example, the DLC (diamond-like carbon) thin film is proposed by the 
collection p.480 of the 59th Japan Society of Applied Physics academic lecture meeting 
lecture drafts, and subject number 15 p-P -13 (1998). 
[0019] 

[Problem(s) to be Solved by the Invention] However, the membraneous quality of a DLC 
thin film and the relation between structure and the electron emission characteristic have 
many still unknown points, and have been current and a research technical problem. 
Although a setup of the membrane formation conditions which manage a membrane 
formation reaction is important in order to control the membraneous quality of a DLC 
thin film and to secure high electron emission effectiveness by low threshold potential 
deltaVth especially, only a high value shows each threshold potential deltaVth of the 
DLC thin film obtained now. 

[0020] The carbon material which has a low threshold potential property is proposed by 



the collection p.631 of the 60th Japan Society of Applied Physics academic lecture 
meeting lecture drafts, and subject number 2 p-H -6 (1999) as a property of an ingredient 
proper to such a problem. After performing scratch processing for the titanium thin film 
front face formed with electron beam vacuum deposition on the quartz substrate to this 
reference with diamond powder, patterning of the titanium thin film is carried out to it, 
the gap of several micrometers is prepared in a center section, and, subsequently to a 
titanium thin film top, the planar structure mold electron emitter which forms a non dope 
diamond thin film is indicated. Or the technique which forms a carbon nanotube on the 
quartz glass which attached the metal crossline is indicated by the collection p.632 of the 
60th Japan Society of Applied Physics academic lecture meeting lecture drafts, and 
subject number 2 p-H -1 1 (1999) again. Moreover, J.Vac.Sci.Technol.B 17(2), 674, and 
MAr/Apr 1999 Since the same is said of the carbon system structure which is indicated 
and which has the fine structure called fine crystal graphite, attention is attracted. 
[0021] By the way, also in the carbon system structure which has the fine structure called 
a carbon nanotube and fine crystal graphite, in order to make threshold electric field still 
lower, it is important that it is radicalized in the part which emits an electron. 
[0022] Moreover, in order to form the detailed field below the limitation of a current 
photolithography technique from various kinds of thin films, generally it is necessary to 
use an X-ray-lithography techniique and an electron-beam-lithography technique. 
However, the equipment for applying these techniques will become large-scale. 
[0023] Therefore, the 1st purpose of this invention is to provide with a cold cathode field- 
electron-emission display and its manufacture approach the electron emission equipment 
which can attain radicalization of the part which emits the electron of the electron 
emission section which consisted of carbon system ingredients and its manufacture 
approach, a cold cathode field-electron-emission component and its manufacture 
approach, and a list. 

[0024] Moreover, the 2nd purpose of this invention is to offer the etching approach of the 
thin film which makes it possible to form the detailed field below the limitation of a 
current photolithography technique in a thin film simple, without using large-scale 
equipment. 
[0025] 

[Means for Solving the Problem] The manufacture approach of the electron emission 
equipment of this invention for attaining the 1st above-mentioned purpose (A) The 
process which forms the thin film which consists of a metal or metallic compounds on a 
conductor layer, (B) Anisotropic etching is performed to a thin film by using as the mask 
for etching the process which arranges a particle on a thin film, and (C) this particle, and 
it leaves alternatively the thin film located under a particle. Subsequently It is 
characterized by providing the process which forms the electron emission section 
formation field of the shape of an island which consists of the thin film which removed 
the particle, with was left behind, and the process which forms alternatively the electron 
emission section which consists of the graphite which has crystallinity on an electron 
emission section formation field based on (D) chemical vapor deposition. 
[0026] In addition, when a conductor layer is likened with the sea as the island-like 
electron emission section formation field is formed on a conductor layer, an electron 
emission section formation field means being dotted in the shape of an island. 
[0027] The manufacture approach of the cold cathode field-electron-emission component 



concerning the 1st mode of this invention for attaining the 1st above-mentioned purpose 
is the manufacture approach of the cold cathode field-electron-emission component 
which constitutes 2 so-called electrode types of cold cathode field-electron-emission 
display. Namely, the manufacture approach of the cold cathode field-electron-emission 
component concerning the 1st mode of this invention (a) The electron emission section 
formation field of the shape of an island formed on the cathode electrode prepared on the 
base material, and (b) cathode electrode, And the process which is the manufacture 
approach of a cold cathode field-electron-emission component of providing the electron 
emission section formed on (c) electron emission section formation field, and forms a 
cathode electrode on the (A) base material, (B) The process which forms the thin film 
which consists of a metal or metallic compounds on a cathode electrode, (C) Anisotropic 
etching is performed to a thin film by using as the mask for etching the process which 
arranges a particle on a thin film, and (D) this particle, and it leaves alternatively the thin 
film located under a particle. Subsequently It is characterized by providing the process 
which forms the electron emission section formation field of the shape of an island which 
consists of the thin film which removed the particle, with was left behind, and the process 
which forms alternatively the electron emission section which consists of the graphite 
which has crystallinity on an electron emission section formation field based on (E) 
chemical vapor deposition. 

[0028] In addition, when a cathode electrode is likened with the sea as the island-like 
electron emission section formation field is formed on a cathode electrode, an electron 
emission section formation field means being dotted in the shape of an island. 
[0029] The manufacture approach of the cold cathode field-electron-emission component 
concerning the 2nd mode of this invention for attaining the 1st above-mentioned purpose 
is the manufacture approach of the cold cathode field-electron-emission component 
which constitutes 3 so-called electrode types of cold cathode field-electron-emission 
display. Namely, the manufacture approach of the cold cathode field-electron-emission 
component concerning the 2nd mode of this invention (a) The electron emission section 
formation field of the shape of an island formed on the cathode electrode prepared on the 
base material, and (b) cathode electrode, (c) It is arranged above the electron emission 
section formed on the electron emission section formation field, and (d) electron emission 
section. The process which is the manufacture approach of a cold cathode field-electron- 
emission component of providing the gate electrode which has opening, and forms a 
cathode electrode on the (A) base material, (B) The process which forms the thin film 
which consists of a metal or metallic compounds on a cathode electrode, (C) Anisotropic 
etching is performed to a thin film by using as the mask for etching the process which 
arranges a particle on a thin film, and (D) this particle, and it leaves alternatively the thin 
film located under a particle. Subsequently It is characterized by providing the process 
which forms the electron emission section formation field of the shape of an island which 
consists of the thin film which removed the particle, with was left behind, and the process 
which forms alternatively the electron emission section which consists of the graphite 
which has crystallinity on an electron emission section formation field based on (E) 
chemical vapor deposition. 

[0030] The manufacture approach of the cold cathode field-electron-emission display 
concerning the 1st mode of this invention for attaining the 1st above-mentioned purpose 
is the manufacture approach of 2 so-called electrode types of cold cathode field-electron- 



emission display. Namely, the manufacture approach of the cold cathode field-electron- 
emission display concerning the 1st mode of this invention The cathode panel by which 
two or more cold cathode field-electron-emission components were prepared, and the 
anode panel equipped with the fluorescent substance layer and the anode electrode It is 
joined in those periphery sections and changes. A cold cathode field-electron-emission 
component (a) The electron emission section formation field of the shape of an island 
formed on the cathode electrode prepared on the base material, and (b) cathode electrode, 
And the process which is the manufacture approach of a cold cathode field-electron- 
emission display of providing the electron emission section formed on (c) electron 
emission section formation field, and forms a cathode electrode on the (A) base material, 
(B) The process which forms the thin film which consists of a metal or metallic 
compounds on a cathode electrode, (C) Anisotropic etching is performed to a thin film by 
using as the mask for etching the process which arranges a particle on a thin film, and (D) 
this particle, and it leaves alternatively the thin film located under a particle. 
Subsequently It is characterized by providing the process which forms the electron 
emission section formation field of the shape of an island which consists of the thin film 
which removed the particle, with was left behind, and the process which forms 
alternatively the electron emission section which consists of the graphite which has 
crystallinity on an electron emission section formation field based on (E) chemical vapor 
deposition. 

[0031] The manufacture approach of the cold cathode field-electron-emission display 
concerning the 2nd mode of this invention for attaining the 1st above-mentioned purpose 
is the manufacture approach of 3 so-called electrode types of cold cathode field-electron- 
emission display. Namely, the manufacture approach of the cold cathode field-electron- 
emission display concerning the 2nd mode of this invention The cathode panel by which 
two or more cold cathode field-electron-emission components were prepared, and the 
anode panel equipped with the fluorescent substance layer and the anode electrode It is 
joined in those periphery sections and changes. A cold cathode field-electron-emission 
component (a) The electron emission section formation field of the shape of an island 
formed on the cathode electrode prepared on the base material, and (b) cathode electrode, 
(c) It is arranged above the electron emission section formed on the electron emission 
section formation field, and (d) electron emission section. The process which is the 
manufacture approach of a cold cathode field-electron-emission display of providing the 
gate electrode which has opening, and forms a cathode electrode on the (A) base material, 
(B) The process which forms the thin film which consists of a metal or metallic 
compounds on a cathode electrode, (C) Anisotropic etching is performed to a thin film by 
using as the mask for etching the process which arranges a particle on a thin film, and (D) 
this particle, and it leaves alternatively the thin film located under a particle. 
Subsequently It is characterized by providing the process which forms the electron 
emission section formation field of the shape of an island which consists of the thin film 
which removed the particle, with was left behind, and the process which forms 
alternatively the electron emission section which consists of the graphite which has 
crystallinity on an electron emission section formation field based on (E) chemical vapor 
deposition. 

[0032] If it is in the manufacture approach of the cold cathode field-electron-emission 
display concerning the manufacture approach of the cold cathode field-electron-emission 



component concerning the 2nd mode of this invention, or the 2nd mode of this invention 
An insulating layer is formed in the whole surface after said process (E), subsequently the 
gate electrode which has opening is formed, further, the 2nd opening can be formed in an 
insulating layer and the process which exposes the electron emission section at the pars 
basilaris ossis occipitalis of the 2nd opening can be considered as the configuration 
provided further. In addition, such a configuration is called for convenience the 
manufacture approach of the 2nd A of this invention. 

[0033] Or if it is in the manufacture approach of the cold cathode field-electron-emission 
display applied to the manufacture approach of the cold cathode field-electron-emission 
component concerning the 2nd mode of this invention, or the 2nd mode of this invention 
again An insulating layer is formed in the whole surface after said process (B), 
subsequently the gate electrode which has opening is formed, further, the 2nd opening 
can be formed in an insulating layer and the process which exposes a thin film at the pars 
basilaris ossis occipitalis of the 2nd opening can be considered as the configuration 
provided further. In addition, such a configuration is called for convenience the 
manufacture approach of the 2nd B of this invention. 

[0034] Or if it is in the manufacture approach of the cold cathode field-electron-emission 
display applied to the manufacture approach of the cold cathode field-electron-emission 
component concerning the 2nd mode of this invention, or the 2nd mode of this invention 
again An insulating layer is formed in the whole surface after said process (D), 
subsequently the gate electrode which has opening is formed, further, the 2nd opening 
can be formed in an insulating layer and the process which exposes a cathode electrode 
and an electron emission section formation field at the pars basilaris ossis occipitalis of 
the 2nd opening can be considered as the configuration provided further. In addition, 
such a configuration is called for convenience the manufacture approach of the 2nd C of 
this invention. 

[0035] Or if it is in the manufacture approach of the cold cathode field-electron-emission 
display applied to the manufacture approach of the cold cathode field-electron-emission 
component concerning the 2nd mode of this invention, or the 2nd mode of this invention 
again An insulating layer is formed in the whole surface after said process (A), 
subsequently the gate electrode which has opening is formed, further, the 2nd opening 
can be formed in an insulating layer and the process which exposes a cathode electrode at 
the pars basilaris ossis occipitalis of the 2nd opening can be considered as the 
configuration provided further. In addition, such a configuration is called for convenience 
the manufacture approach of the 2nd D of this invention. 
[0036] In the manufacture approach of the 2nd D of this invention, although it is 
dependent also on the formation approach of a thin film After a process (B) forms in the 
center section of the pars basilaris ossis occipitalis of the 2nd opening the mask layer 
which the front face of a cathode electrode exposed (After [ namely, ] forming a mask 
layer in the side attachment wall of the 2nd opening at least), it can consider as the 
configuration which consists of the process which forms a thin film on a mask layer 
including the front face of the exposed cathode electrode. After formation of this mask 
layer applies for example, a resist ingredient layer to the whole surface, it can be 
performed based on a lithography technique by the approach of forming a pore in the 
resist ingredient layer located in the center section of the pars basilaris ossis occipitalis of 
the 2nd opening. Since some cathode electrodes located in the pars basilaris ossis 



occipitalis of the 2nd opening, the side attachment wall of the 2nd opening, the side 
attachment wall of the 1st opening, and a gate electrode form a thin film in the front face 
of the cathode electrode located in the center section of the pars basilaris ossis occipitalis 
of the 2nd opening in the condition of having been covered with the mask layer, a 
cathode electrode and a gate electrode can prevent connecting too hastily with a thin film 
certainly. The upper chisel of a gate electrode may be covered with a mask layer 
depending on the case. Or the upper chisel of the gate electrode near [ which was 
established in the gate electrode ] the 1 st opening may be covered with a mask layer 
again, and the side attachment wall of the gate electrode top near the 1st opening and the 
1st opening, and the 2nd opening may be covered with a mask layer. Although the 
electron emission section may be formed on a gate electrode depending on the electrical 
conducting material and CVD conditions which constitute a gate electrode in these cases, 
if this electron emission section is not placed into the electric field of high intensity, an 
electron is not emitted from this electron emission section. In addition, it is desirable to 
remove a mask layer in one before activation of a process (E) of processes. 
[0037] Or if it is in the manufacture approach of the cold cathode field-electron-emission 
display applied to the manufacture approach of the cold cathode field-electron-emission 
component concerning the 2nd mode of this invention, or the 2nd mode of this invention 
again As an approach of forming a cold cathode field-electron-emission component, the 
gate electrode supporter of the shape of band-like [ which consists of an insulating 
material ], or parallel crosses is formed on a base material. Subsequently So that the gate 
electrode which consists of the band-like ingredient with which two or more openings 
were formed may touch the top face of a gate electrode supporter, after performing said 
process (A) - a process (E) And the approach (it may be hereafter called the manufacture 
approach of the 2nd E) of consisting of the process which lays a band-like ingredient is 
also employable so that opening may be located above the electron emission section. 
[0038] the field or two or more cathode electrodes between the cathode electrodes of the 
shape of a stripe which adjoins each other in a gate electrode supporter if it is in the 
manufacture approach of the 2nd E — a group — what is necessary is just to form in the 
field between adjacent cathode electrode groups, when it considers as a cathode electrode 
group As an ingredient which constitutes a gate electrode supporter, a well-known 
insulating material can be used conventionally, for example, the insulating material of 
Si02 grade can be used. As the formation approach of a gate electrode supporter, a CVD 
method, the combination of the etching method and screen printing, the sandblasting 
method, the dry film method, and the exposing method can be illustrated. The dry film 
method is the approach of embedding the insulating material for gate electrode supporter 
formation, and calcinating to opening which removed the photographic sensitive film of 
the part which should laminate a photographic sensitive film and should form a gate 
electrode supporter by exposure and development on a base material, and was produced 
by removal. It is burned and removed by baking, the insulating material for gate electrode 
supporter formation embedded at opening remains, and a photographic sensitive film 
serves as a gate electrode supporter. After the exposing method forms the insulating 
material for gate electrode supporter formation which has photosensitivity on a base 
material and carries out patterning of this insulating material by exposure and 
development, it is an approach of performing baking. 

[0039] The manufacture approach of the cold cathode field-electron-emission component 



concerning the 1st mode or 2nd mode including the manufacture approach of the electron 
emission equipment of this invention, and various gestalten, If it is in the manufacture 
approach (these may only be hereafter called the manufacture approach of this invention 
generically) of the cold cathode field-electron-emission display concerning the 1st mode 
or 2nd mode including various gestalten Or they are 1x10 to 9 m thru/or 1x10 to 8 m , 
preferably 1x10 to 7 m. the average diameter of a particle - 1x10 to 9 m — Or they are 
1x10 to 8 m thru/or 1x10 to 7 m preferably 5x10 to 7 m. the average thickness of a thin 
film — lxl 0 to 8 m — When the etch rate of a particle [ in / for the etch rate of the thin 
film in the direction of a normal of a thin film / ER1 and the direction of a normal of a 
thin film ] is set to ER2, it is desirable ER2 <=0.1ER1 and to satisfy ER2 <=0.01ER1 
preferably. ER2 <=0.1ER1 can be satisfied by choosing suitably the ingredient which 
constitutes a particle and a thin film, and setting up etching conditions appropriately. In 
addition, it is desirable to set the radius of curvature of the point of the obtained electron 
emission section to 1x10 to 9 m thru/or lxl0<SUP>-7m. 

[0040] In the manufacture approach of this invention, after applying the solvent which 
distributed the particle for arrangement of the particle to a thin film top on a thin film, it 
is desirable to carry out by the approach of removing a solvent from a viewpoint of 
arranging a particle to homogeneity as much as possible to up to the ease of a 
configuration method, simple nature, and a thin film. Moreover, it is desirable to form a 
thin film in chemical vapor deposition (CVD method) or physical vapor growth (PVD), 
or to form it with plating (for electrolysis plating and an electroless deposition method to 
be included) again from a viewpoint that the homogeneous thin film which has uniform 
thickness can be formed easily. In addition, as for a particle, it is desirable to consist of 
the silica containing colloidal silica or an alumina, copper oxide, a silver oxide, and gold. 
Moreover, it is desirable from a viewpoint of achievement of anisotropic etching to 
perform etching based on the etching method physical etching by ion irradiation and the 
chemical etching by the chemical reaction of a radical were put together, here — as PVD - 
- various spatters, such as various vacuum deposition methods, such as a ** electron- 
beam-heating method, a resistance heating method, and flash plate vacuum evaporationo, 
** plasma vacuum deposition, a ** 2 pole spatter, a direct-current spatter, the direct- 
current magnetron sputtering method, a high-frequency spatter, the magnetron sputtering 
method, the ion beam spatter method, and the bias spatter method, and ** DC (direct 
current) - the various ion-plating methods, such as law, the RF method, a multi-cathode 
method, the activation reacting method, electric-field vacuum deposition, the high- 
frequency ion-plating method, and the reactant ion-plating method, can be mentioned. 
[0041] The electron emission equipment of this invention for attaining the 1st above- 
mentioned purpose is characterized by having the electron emission section which 
consists of the graphite which has the crystallinity formed on the electron emission 
section formation field of the shape of an island which consists of the metal or metallic 
compounds formed on (a) conductor layer, and (b) this electron emission section 
formation field. 

[0042] By the electron emission equipment or its manufacture approach of this invention, 
the source of an electron ray in the electron gun built into the electron emission section, 
cathode-ray tube, and scanning electron microscope of a cold cathode field-electron- 
emission component and a fluorescent indicator tube can be obtained. 
[0043] The cold cathode field-electron-emission component concerning the 1st mode of 



this invention for attaining the 1st above-mentioned purpose is a cold cathode field- 
electron-emission component which constitutes 2 so-called electrode types of cold 
cathode field-electron-emission display. Namely, the cold cathode field-electron- 
emission component concerning the 1st mode of this invention (a) The electron emission 
section formation field of the shape of an island formed on the cathode electrode prepared 
on the base material, and (b) cathode electrode, It is a cold cathode field-electron- 
emission component possessing the electron emission section formed on (c) electron 
emission section formation field. And this electron emission section formation field It 
consists of a metal or metallic compounds, and this electron emission section is 
characterized by consisting of the graphite which has the crystallinity formed on this 
electron emission section formation field. 

[0044] The cold cathode field-electron-emission component concerning the 2nd mode of 
this invention for attaining the 1st above-mentioned purpose is a cold cathode field- 
electron-emission component which constitutes 3 so-called electrode types of cold 
cathode field-electron-emission display. Namely, the cold cathode field-electron- 
emission component concerning the 2nd mode of this invention (a) The electron emission 
section formation field of the shape of an island formed on the cathode electrode prepared 
on the base material, and (b) cathode electrode, (c) It is arranged above the electron 
emission section formed on the electron emission section formation field, and (d) electron 
emission section. It is a cold cathode field-electron-emission component possessing the 
gate electrode which has opening, and this electron emission section formation field 
consists of a metal or metallic compounds, and this electron emission section is 
characterized by consisting of the graphite which has the crystallinity formed on this 
electron emission section formation field. 

[0045] The cold cathode field-electron-emission display concerning the 1st mode of this 
invention for attaining the 1st above-mentioned purpose is 2 so-called electrode types of 
cold cathode field-electron-emission display. Namely, the cold cathode field-electron- 
emission display concerning the 1st mode of this invention The cathode panel by which 
two or more cold cathode field-electron-emission components were prepared, and the 
anode panel equipped with the fluorescent substance layer and the anode electrode It is 
the cold cathode field-electron-emission display which is joined in those periphery 
sections and changes. A cold cathode field-electron-emission component (a) The electron 
emission section formation field of the shape of an island formed on the cathode 
electrode prepared on the base material, and (b) cathode electrode, And the electron 
emission section formed on (c) electron emission section formation field is provided, this 
electron emission section formation field consists of a metal or metallic compounds, and 
this electron emission section is characterized by consisting of the graphite which has the 
crystallinity formed on this electron emission section formation field. 
[0046] In addition, if shown in the cold cathode field-electron-emission display 
concerning the 1st mode of this invention, based on the electric field formed with the 
anode electrode, based on the quantum tunnel effect, an electron is emitted from the 
electron emission section, and it is drawn by this electron to an anode electrode, and 
collides with a fluorescent substance layer. The electrical conducting material sheet of 
one sheet may have wrap structure for the service area, and the anode electrode may have 
the stripe configuration. In the case of the former, actuation of the electron emission 
section is controlled for every electron emission section which constitutes 1 pixel. For 



that purpose, what is necessary is just to prepare a switching element between the 
electron emission sections and the cathode electrode control circuits which constitute 1 
pixel, for example. In the case of the latter, a cathode electrode is made into the shape of 
a stripe, and a cathode electrode and an anode electrode are arranged so that the 
projection image of an anode electrode and the projection image of a cathode electrode 
may intersect perpendicularly. An electron is emitted from two or more electron emission 
sections located in the field (it is hereafter called an anode electrode / cathode electrode 
duplication field) to which the projection image of an anode electrode and the projection 
image of a cathode electrode overlap. In addition, fundamentally, the array of the cold 
cathode field-electron-emission component in 1 anode electrode / cathode electrode 
duplication field is random. The drive of such a cold cathode field-electron-emission 
display of a configuration is performed by the so-called passive matrix. That is, a 
negative electrical potential difference is impressed relatively [ electrode / cathode ], and 
a forward electrical potential difference is impressed relatively [ electrode / anode ]. 
Consequently, an electron is alternatively emitted to throughout [ vacuum sky ] from the 
electron-emission section located in an anode electrode / cathode electrode duplication 
field with the anode electrode (or anode electrode by which train selection was made with 
the cathode electrode by which line selection was made) by which line selection was 
made with the cathode electrode by which train selection was made, and it collides with 
the fluorescent substance layer from which it is drawn by this electron to an anode 
electrode, and it constitutes an anode panel, and a fluorescent substance layer excites and 
makes emit light. 

[0047] The cold cathode field-electron-emission display concerning the 2nd mode of this 
invention for attaining the 1st above-mentioned purpose is 3 so-called electrode types of 
cold cathode field-electron-emission display. Namely, the cold cathode field-electron- 
emission display concerning the 2nd mode of this invention The cathode panel by which 
two or more cold cathode field-electron-emission components were prepared, and the 
anode panel equipped with the fluorescent substance layer and the anode electrode It is 
the cold cathode field-electron-emission display which is joined in those periphery 
sections and changes. A cold cathode field-electron-emission component (a) The electron 
emission section formation field of the shape of an island formed on the cathode 
electrode prepared on the base material, and (b) cathode electrode, (c) It is arranged 
above the electron emission section formed on the electron emission section formation 
field, and (d) electron emission section, and the gate electrode which has opening is 
provided. This electron emission section formation field It consists of a metal or metallic 
compounds, and this electron emission section is characterized by consisting of the 
graphite which has the crystallinity formed on this electron emission section formation 
field. 

[0048] the 2nd voice of this invention — if shown in the cold cathode field-electron- 
emission display applied like, it is desirable from a viewpoint of the simplification of the 
structure of a cold cathode field-electron-emission display to have extended in the 
direction in which the projection image of a stripe-like gate electrode and the projection 
image of a stripe-like cathode electrode intersect perpendicularly. In addition, two or 
more cold cathode field-electron-emission components are prepared in the duplication 
field (it is an electron emission field and is equivalent to the field for 1 pixel, or the field 
for 1 subpixel) to which the projection image of a stripe-like cathode electrode and a 



stripe-like gate electrode overlaps, and this duplication field (a gate electrode / cathode 
electrode duplication field) is usually arranged in the shape of a two-dimensional matrix 
in the service area (field which functions as a part for an actual display) of a cathode 
panel. In addition, fundamentally, the array of the cold cathode field-electron-emission 
component in 1 duplication field is random. A negative electrical potential difference is 
impressed relatively [ electrode / cathode ], a forward electrical potential difference is 
impressed relatively [ electrode / gate ], and a forward electrical potential difference still 
higher than a gate electrode is impressed to an anode electrode. An electron is 
alternatively emitted to throughout [ vacuum sky ] from two or more electron-emission 
sections located in a gate electrode / a cathode electrode duplication field with the gate 
electrode (or gate electrode by which train selection was made with the cathode electrode 
by which line selection was made) by which line selection was made with the cathode 
electrode by which train selection was made, and it collides with the fluorescent 
substance layer from which it is drawn by this electron to an anode electrode, and it 
constitutes an anode panel, and a fluorescent substance layer excites and makes emit 
light. 

[0049] The cold cathode field-electron-emission component concerning the electron 
emission equipment, the 1st mode, or the 2nd mode of this invention, Or it sets again to 
the cold cathode field-electron-emission display concerning the 1st mode or 2nd mode of 
this invention. The average diameter of an electron emission section formation field 1x10 
to 9 m thru/or 1x10 to 7 m, It is 1x10 to 9 m thru/or 1x10 to 8 m preferably, and, as for 
the average thickness of an electron emission section formation field, it is desirable 1x10 
to 8 m thru/or that they are 1x10 to 8 m thru/or 1x10 to 7 m preferably 5x10 to 7 m. In 
addition, as for the radius of curvature of the point of the obtained electron emission 
section, it is desirable 1x10 to 9 m thru/or that they are 1x10 to 9 m thru/or 1x10 to 8 m 
preferably 1x10 to 7 m. 

[0050] If it is in the cold cathode field-electron-emission component in the cold cathode 
field-electron-emission display concerning the 2nd mode of the cold cathode field- 
electron-emission component concerning the 2nd mode of this invention, or this 
invention An insulating layer is formed on a base material and a cathode electrode, and 
the gate electrode which has opening is formed on this insulating layer. To this insulating 
layer It can consider as the structure which the electron emission section has exposed to 
the pars basilaris ossis occipitalis of the 2nd opening which the 2nd opening which was 
open for free passage to opening prepared in the gate electrode was formed, and was 
formed in the insulating layer. In addition, such a configuration is called for convenience 
the cold cathode field-electron-emission component which has the 1st structure. 
Hereafter, opening prepared in the gate electrode may be called the 1st opening for 
convenience. The cold cathode field-electron-emission component which has the 1st 
structure may be based on the manufacture approach of the 2nd A of this invention, the 
manufacture approach of the 2nd B, the manufacture approach of the 2nd C, or the 
manufacture approach of the 2nd D. 

[0051] Or if it is in the cold cathode field-electron-emission component in the cold 
cathode field-electron-emission display applied to the 2nd mode of the cold cathode field- 
electron-emission component concerning the 2nd mode of this invention, or this 
invention again The gate electrode which consists of the band-like ingredient with which 
the gate electrode supporter of the shape of band-like [ which consists of an insulating 



material ], or parallel crosses was formed on the base material, and two or more openings 
were formed so that the top face of a gate electrode supporter may be touched And it can 
also consider as the structure laid so that opening might be located above the electron 
emission section. In addition, such a configuration is called for convenience the cold 
cathode field-electron-emission component which has the 2nd structure. The cold cathode 
field-electron-emission component which has this 2nd structure may be based on the 
manufacture approach of the 2nd E of this invention. 

[0052] If it is in the manufacture approach of this invention, it is desirable as material gas 
in the CVD method for forming the electron emission section to use the combination of 
hydrocarbon system gas and hydrogen gas. Here, the gas which evaporated hydrocarbon 
system gas, such as methane (CH4), ethane (C2H6), a propane (C3H8), butane (C4H10), 
ethylene (C2H4), and acetylene (C2H2), these mixed gas, a methanol, ethanol, an 
acetone, benzene, toluene, a xylene, naphthalene, etc. can be mentioned as hydrocarbon 
system gas. Moreover, in order to carry out discharge to stability, and in order to promote 
plasma dissociation, the gas for dilution, such as helium (helium) and an argon (Ar), may 
be mixed, and doping gas, such as nitrogen and ammonia, may be mixed. Moreover, 
when using the combination of hydrocarbon system gas and hydrogen gas, it is desirable 
1% thru/or to make preferably the flow rate of hydrocarbon system gas and the 
hydrocarbon system gas to the full flow of hydrogen gas into 5% thru/or 50% 50%. Here, 
hydrogen gas plays the role which removes the graphite crystal grain child who is not 
good among the formed graphite crystal grain children as for crystallinity (a kind of 
etching). 

[0053] If it is in the CVD method for forming the electron emission section Where bias 
voltage is impressed to a base material, a plasma consistency More than 1016m-3 
(107mm-3) It is [ more than 1017m-3 (108mm-3) ] preferably desirable to be based on 
the plasma-CVD method of the conditions more than 1019m-3 (1010mm-3) much more 
preferably from a viewpoint of making high the degree of dissociation of the material gas 
used for electron emission section formation, and forming the electron emission section 
certainly. Or the CVD method for forming the electron emission section is desirable 
again from a viewpoint of being in the condition which impressed bias voltage to the base 
material, and electron temperature making high 1 thru/or the degree of dissociation of the 
material gas which 5eV thru/or 15eV, and an ion current consistency use for 0.1 mA/cm2 
thru/or 30 mA/cm2, and 1 5eV of things preferably based on the plasma-CVD method of 
the conditions of 5 mA/cm2 thru/or 30 mA/cm2 uses for electron emission section 
formation preferably, and forming the electron emission section certainly. And a 
microwave plasma-CVD method, a transformer coupling mold plasma-CVD method, an 
inductive-coupling mold plasma-CVD method, a electron cyclotron resonance plasma- 
CVD method, a helicon wave plasma-CVD method, a capacity-coupling mold plasma- 
CVD method, and DC plasma-CVD method can be mentioned as a plasma-CVD method 
in these cases. Or a hot filament CVD method may be adopted again. A heat CVD 
method may be adopted depending on the case. In addition, whenever [ in the process 
which forms the electron emission section / base material stoving temperature ] can be 
preferably made below into 300-degreeC much more preferably below 400-degreeC still 
more preferably below 500-degreeC below 600-degreeC. The minimum of whenever [ 
base material stoving temperature ] should just be taken as the temperature which can 
form the electron emission section. 



[0054] The cold cathode field-electron-emission component concerning the 1st mode or 
2nd mode of the electron emission equipment of this invention or its manufacture 
approach, and this invention, or its manufacture approach, The cold cathode field- 
electron-emission display concerning the 1st mode or 2nd mode of this invention, or its 
manufacture approach (these are hereafter named genetically) The graphite which has the 
crystallinity which only the case where it is called this invention can set for it to be It 
consists of graphite which has sp2 association, and they are the monolayer carbon 
nanotube which has the structure where the carbon graphite sheet of one layer was rolled, 
or the so-called carbon nanotube which has the structure where the carbon graphite sheet 
more than two-layer was rolled. Or it consists of what amorphous carbon deposited on 
the perimeter of the carbon nano fiber with which the carbon graphite sheet lapped, and a 
carbon nanotube or a carbon nano fiber again (adhesion). The carbon atom which has sp2 
association usually constitutes a six membered ring from six carbon atoms, and the 
assembly of these six membered rings constitutes a carbon graphite sheet. It is the carbon 
nanotube which has the tube structure around which this carbon graphite sheet was 
wound. It is the carbon nano fiber which a carbon graphite sheet was not rolled, but the 
fragmentation of carbon graphite lapped on the other hand, and became fiber-like. 
Depending on the case, it may also have a conic configuration. It is dependent on the 
ingredient which constitutes CVD conditions, a thin film, or an electron emission section 
formation field what kind of structure the electron emission section becomes. The 
electron emission section which consisted of one carbon nanotube, the electron emission 
section which consisted of one carbon nano fiber, or the electron emission section which 
has one conic configuration again is formed in one electron emission section formation 
field. In other words, the aggregate (a graphite crystal grain child's aggregate) of the 
graphite which has one crystallinity is widely formed on one electron emission section 
formation field. Moreover, the electron emission section is alternatively formed on an 
electron emission section formation field, and is not formed on a conductor layer or a 
cathode electrode. 

[0055] As an ingredient which constitutes the thin film or electron emission section 
formation field in this invention Nickel (nickel), molybdenum (Mo), titanium (Ti), 
chromium (Cr), Cobalt (Co), a tungsten (W), a zirconium (Zr), a tantalum (Ta), Iron (Fe), 
copper (Cu), platinum (Pt), zinc (Zn), germanium (germanium), Tin (Sn), lead (Pb), a 
bismuth (Bi), silver (Ag), gold (Au), Although at least one kind of metal chosen from the 
group which consists of an indium (In), manganese (Mn), palladium (Pd), and a thallium 
(Tl) or the metallic compounds containing these elements, and an alloy can be mentioned 
It is desirable to use nickel, Mo, Ti, Co, Fe, Pt, Zn, Pb, Pd or the metallic compounds 
containing these elements, and an alloy especially. Furthermore, the metal metallurgy 
group compound and alloy which have a catalysis in the ambient atmosphere when 
forming the electron emission section (composition) also except the metal mentioned 
above can be used. 

[0056] As a solvent in the manufacture approach of this invention, or the etching 
approach of the thin film of this invention mentioned later, pure water, ethyl alcohol, 
isopropyl alcohol, and an acetone can be illustrated. Moreover, a spin coat method can be 
illustrated as an approach of applying the solvent which distributed the particle on a thin 
film. It is also possible to adopt screen printing depending on the case. What is necessary 
is just to dry in the temperature to which a solvent evaporates, in order to remove a 



solvent. 

[0057] If it is in the manufacture approach of this invention, or the etching approach of 
the thin film of this invention mentioned later, as the removal approach of a particle, a 
thin film, a particle, etc. can be immersed [ whole ] in pure water, ethyl alcohol, isopropyl 
alcohol, an acetone, etc., and the approach of performing ultrasonic cleaning can be 
mentioned. Or the approach immersed [ whole ] in the liquid which dissolves a particle 
again depending on the ingredient which constitutes a particle in a thin film, a particle, 
etc., and the method of burning a particle can be illustrated. 

[0058] In the cold cathode field-electron-emission component which has the 1st structure 
The 1st opening and 2nd opening which were prepared in the gate electrode good also as 
correspondence relation of one to one — carrying out (namely, the 1st one opening — 
corresponding ~ the 2nd one opening — you preparing) — many pairs — good (that is, the 
2nd one opening may be prepared corresponding to much 1st opening) also as 
correspondence relation of 1 . 

[0059] In the cold cathode field-electron-emission display concerning the 2nd mode of 
the cold cathode field-electron-emission component concerning the 2nd mode of this 
invention, or this invention An electron emission section formation field or an electron 
emission section formation field, and the electron emission section Are [ that what is 
necessary is to just be formed in the front face of the cathode electrode located in the pars 
basilaris ossis occipitalis of the 2nd opening ] dependent on the manufacture approach of 
a cold cathode field-electron-emission component. It may be formed so that it may extend 
into the part of the cathode electrode covered with insulating layers other than the pars 
basilaris ossis occipitalis of the 2nd opening from the part of the cathode electrode 
located in the pars basilaris ossis occipitalis of the 2nd opening. 
[0060] As an approach of forming the gate electrode which has the 1st opening on an 
insulating layer in the manufacture approach of the manufacture approach of the 2nd A - 
the 2nd D After forming the electrical conducting material layer for constituting a gate 
electrode on an insulating layer, the 1st mask ingredient layer by which patterning was 
carried out is formed on an electrical conducting material layer. After carrying out 
patterning of the electrical conducting material layer by etching an electrical conducting 
material layer, using this 1st mask ingredient layer as a mask for etching, the 1st mask 
ingredient layer is removed. Subsequently The 2nd mask ingredient layer by which 
patterning was carried out is formed on an electrical conducting material layer and an 
insulating layer. The approach of etching an electrical conducting material layer, using 
this 2nd mask ingredient layer as a mask for etching, and forming the 1 st opening or the 
approach of forming directly the gate electrode which has the 1st opening with screen 
printing again can be illustrated. The approach of forming in an insulating layer the 2nd 
opening which is open for free passage to the 1st opening prepared in the gate electrode 
in these cases is good also as an approach of etching an insulating layer, using this 2nd 
mask ingredient layer as a mask for etching, and good also as an approach of etching an 
insulating layer, using the 1st opening prepared in the gate electrode as a mask for 
etching, in addition, the 1st opening and 2nd opening are good also as correspondence 
relation of one to one - carrying out (namely, the 1st one opening - corresponding - the 
2nd one opening — you forming) — many pairs — good (that is, the 2nd one opening may 
be formed corresponding to much 1st opening) also as correspondence relation of 1. 
Furthermore, the process which prepares the gate electrode which has opening may 



constitute a gate electrode from a band-like band-like ingredient layer in which two or 
more openings were formed, and may lay a band-like ingredient layer on an insulating 
layer. Isotropic etching (isotropic etching of the part of the insulating layer which 
specifically constitutes the side-attachment-wall side of the 2nd opening), the dry etching 
which uses a radical as a main etching kind like chemical dry etching, or the wet etching 
using an etching reagent can perform formation of the 2nd opening. 
[0061] In order to make selective growth of the electron emission section on an electron 
emission section formation field into a much more positive thing, it is desirable to 
remove the oxide (the so-called natural oxidation film) of the front face of an electron 
emission section formation field. It is desirable to perform removal of an oxide by 
washing processing using the acids and bases in for example, a hydrogen gas ambient 
atmosphere or an ammonia gas ambient atmosphere, such as plasma reduction processing 
based on the microwave plasma method, the transformer coupling mold plasma method, 
the inductive-coupling mold plasma method, the electron cyclotron resonance plasma 
method, the RF plasma method, etc., spatter processing in an argon gas ambient 
atmosphere, or fluoric acid. In addition, also when producing the electron emission 
equipment of this invention, the various processes explained above can be applied to the 
front face of the part of the conductor layer which should form an electron emission 
section formation field. 

[0062] In the cold cathode field-electron-emission component concerning the 1st mode of 
this invention, cold cathode field-electron-emission displays, or these manufacture 
approaches, it is desirable to make the appearance configuration of a cathode electrode 
into the shape of a rectangle or a stripe. It is desirable to make the appearance 
configuration of a gate electrode into the shape of a stripe, and to, make the appearance 
configuration of a cathode electrode into the shape of a stripe on the other hand, in the 
cold cathode field-electron-emission component concerning the 2nd mode of this 
invention, cold cathode field-electron-emission displays, or these manufacture 
approaches. The directions where a stripe-like cathode electrode and a stripe-like gate 
electrode are prolonged differ. As for the projection image of a stripe-like cathode 
electrode, and the projection image of a stripe-like gate electrode, intersecting 
perpendicularly mutually is desirable. In addition, two or more electron emission sections 
are located in the field (it is equivalent to the field for 1 pixel, and is the duplication field 
of a cathode electrode and a gate electrode) equivalent to the part which the projection 
image of these two electrodes overlaps. Furthermore, this duplication field is usually 
arranged in the shape of a two-dimensional matrix in the service area (field which 
functions as the actual display screen) of a cathode panel. Fundamentally, the array of the 
cold cathode field-electron-emission component in 1 pixel is random. 
[0063] In the cold cathode field-electron-emission component which has the 2nd 
structure, or its manufacture approach, the flat-surface configuration (configuration when 
cutting these openings at a virtual flat surface parallel to a cathode electrode) of the 1st 
opening or the 2nd opening can make the configuration of arbitration circular, an ellipse 
form, a rectangle, a polygon, roundish [ wore ], roundish [ wore ], etc. 
[0064] As structure of a cathode electrode, it can also consider as 1 lamination of an 
electrical conducting material layer, and can also consider as 3 lamination of the upper 
electrical conducting material layer formed on the lower layer electrical conducting 
material layer, the resistor layer formed on the lower layer electrical conducting material 



layer, and the resistor layer. In the case of the latter, an electron emission section 
formation field is formed in the front face of the upper electrical conducting material 
layer. Or a cathode electrode can also be considered as the two-layer configuration of the 
resistor layer formed on the electrical conducting material layer and the electrical 
conducting material layer again. Thus, equalization of the electron emission characteristic 
of the electron emission section can be attained by preparing a resistor layer. As an 
ingredient which constitutes a resistor layer, refractory metal oxides, such as 
semiconductor materials, such as a carbon system ingredient called silicon carbide (SiC), 
SiN, and an amorphous silicon, ruthenium oxide (Ru02), tantalum oxide, and tantalum 
nitride, can be illustrated. As the formation approach of a resistor layer, the sputtering 
method, a CVD method, and screen printing can be illustrated. What is necessary is just 
to set preferably 1x105 to 1x107 ohms of resistance to several M omega in general. 
[0065] If it is in the manufacture approach of the cold cathode field-electron-emission 
display concerning the manufacture approach of the cold cathode field-electron-emission 
component concerning the 2nd mode of this invention, and the 2nd mode of this 
invention After forming the gate electrode which has the shape of a stripe on an 
insulating layer, the 2nd insulating layer is formed on an insulating layer and a gate 
electrode, and the convergence electrode which has a pore is formed on this 2nd 
insulating layer. Subsequently After forming the 3rd opening in the 2nd insulating layer, 
it is good also as a configuration which forms the 1st opening in a gate electrode and 
forms the 2nd opening in an insulating layer further. The cold cathode field-electron- 
emission component which starts the 2nd mode of this invention which has a 
convergence electrode by this, or the cold cathode field-electron-emission component 
which has a convergence electrode in the cold cathode field-electron-emission display 
concerning the 2nd mode of this invention again can be obtained. 
[0066] Here, a convergence electrode is an electrode for completing the orbit of the 
emission electron which is emitted from the 1st opening and faces to an anode electrode, 
with enabling improvement in brightness, and prevention of the optical cross talk 
between contiguity pixels. The potential difference between an anode electrode and a 
cathode electrode is the order which is several kilovolts, and especially a convergence 
electrode has an effective distance between an anode electrode and a cathode electrode in 
the so-called high-voltage type of comparatively long cold cathode field-electron- 
emission display. A relative negative electrical potential difference is impressed to a 
convergence electrode from a convergence power source. A convergence electrode can 
also do a funneling effect common to two or more cold cathode field-electron-emission 
components by necessarily not being prepared for every cold cathode field-electron- 
emission component, for example, making it extend along the predetermined array 
direction of a cold cathode field-electron-emission component. 
[0067] In the cold cathode field-electron-emission component or its manufacture 
approach of this invention a base material Although a glass substrate, the glass substrate 
with which the insulator layer was formed in the front face, a quartz substrate, the quartz 
substrate with which the insulator layer was formed in the front face, and the semi- 
conductor substrate with which the insulator layer was formed in the front face can be 
mentioned that the front face should just consist of insulating members at least It is 
desirable from a viewpoint of manufacture cost reduction to use a glass substrate and the 
glass substrate with which the insulator layer was formed in the front face especially. A 



substrate as well as a base material can be constituted. What is necessary is for this base 
material just to consist of insulating materials also in the electron emission equipment of 
this invention, although it is necessary to form a conductor layer on a base material. 
[0068] As an ingredient which constitutes a conductor layer, a cathode electrode, a gate 
electrode, or a convergence electrode A tungsten (W), niobium (Nb), a tantalum (Ta), 
molybdenum (Mo), metals, such as chromium (Cr), aluminum (aluminum), and copper 
(Cu), the alloy containing these metallic elements, or a compound (for example, nitrides, 
such as TiN, --) Semi-conductors, such as silicide of WSi2, MoSi2, TiSi2, and TaSi2 
grade or silicon (Si), and ITO (indium stannic acid ghost) can be illustrated. In addition, it 
is mutually good also as an ingredient of the same kind in the ingredient which 
constitutes these electrodes, and good also as an ingredient of a different kind. As the 
formation approach of these electrodes, vacuum deposition, a spatter, a CVD method, the 
ion plating method, screen printing, plating, etc. can use the usual thin film production 
process. 

[0069] In addition, it is desirable that the ingredient which constitutes a gate electrode or 
a convergence electrode, and the ingredient which constitutes a thin film or an electron 
emission section formation field are different ingredients from a viewpoint of not making 
the electron emission section form on a gate electrode or a convergence electrode. Or a 
polish recon layer and an insulator layer may be formed on a gate electrode or a 
convergence electrode again from a viewpoint of not making the electron emission 
section form on a gate electrode or a convergence electrode. Or what is necessary is just 
to form a gate electrode or a convergence electrode from an ingredient with which 
graphite is not formed again in the CVD conditions when forming the electron emission 
section with a CVD method. Moreover, in order to form the electron emission section 
alternatively on an electron emission section formation field (i.e., in order not to make the 
electron emission section form on a conductor layer or a cathode electrode), it is 
necessary to form a conductor layer and a cathode electrode from an ingredient with 
which graphite is not formed in the CVD conditions when forming the electron emission 
section with a CVD method. 

[0070] independent [ in Si02, SiN, SiON, and a glass paste hardened material ] as a 
component of an insulating layer or the 2nd insulating layer — or it can be used, 
combining suitably. Well-known processes, such as a CVD method, the applying method, 
a spatter, and screen printing, can be used for formation of an insulating layer. 
[0071] What is necessary is just to choose the component of an anode electrode by the 
configuration of a cold cathode field-electron-emission display. That is, a cold cathode 
field-electron-emission display is a transparency mold (an anode panel is equivalent to 
the screen), and when the laminating of an anode electrode and the fluorescent substance 
layer is carried out to this order on the substrate, from origin, the substrate of the anode 
electrode itself with which an anode electrode is formed needs to be transparent, and uses 
transparence electrical conducting materials, such as ITO (indium stannic acid ghost). On 
the other hand, when a cold cathode field-electron-emission display is a reflective mold 
(a cathode panel is equivalent to the screen), and when [ even if it is a transparency mold, 
] the laminating of a fluorescent substance layer and the anode electrode is carried out to 
this order on the substrate (the anode electrode serves as the metal back film), the 
ingredient mentioned above in relation to an others and cathode electrode and a gate 
electrode, or the convergence electrode can be chosen suitably, and can be used. [ ITO ] 



[0072] As a fluorescent substance which constitutes a fluorescent substance layer, the 
fluorescent substance for high-speed electronic excitation and the fluorescent substance 
for low-speed electronic excitation can be used. When a cold cathode field-electron- 
emission display is monochromatic specification equipment, patterning especially of the 
fluorescent substance layer does not have to be carried out. Moreover, when a cold 
cathode field-electron-emission display is a electrochromatic display, it is desirable to 
arrange by turns the red (R) and green (G) by which patterning was carried out to the 
shape of the shape of a stripe and a dot, and the fluorescent substance layer corresponding 
to blue (B) three primary colors. In addition, the clearance between the fluorescent 
substance layers by which patterning was carried out may be embedded by the black 
matrix aiming at the improvement in contrast of a display screen. 
[0073] The configuration which forms a fluorescent substance layer on the configuration 
which forms an anode electrode on (1) substrate and forms a fluorescent substance layer 
on an anode electrode, and (2) substrates, and forms an anode electrode on a fluorescent 
substance layer as an example of a configuration of an anode electrode and a fluorescent 
substance layer can be mentioned. In addition, in the configuration of (1), the so-called 
metal back film electrically connected with the anode electrode on the fluorescent 
substance layer may be formed. Moreover, in the configuration of (2), the metal back 
film may be formed on an anode electrode. 

[0074] It is good also as an anode electrode of the format which covered the service area 
with the electrical conducting material of the shape of a sheet of one sheet depending on 
the configuration of a cold cathode field-electron-emission display, and an anode 
electrode is good also as an anode electrode of a format with which 1, two or more 
electron emission sections, 1, or the anode electrode units corresponding to two or more 
pixels gathered, and good also as a stripe-like anode electrode. 

[0075] the 1st mode of this invention, and the 2nd voice — in the manufacture approach 
of the cold cathode field-electron-emission display applied like, when joining a substrate 
and a base material in the periphery section, you may carry out by using together the 
frame and glue line which may perform junction using a glue line or consist of insulating 
rigidity ingredients, such as glass and a ceramic. When using a frame and a glue line 
together, compared with the case where only a glue line is used, it is possible by choosing 
the height of a frame suitably to set up the opposite distance between a substrate and a 
base material for a long time. In addition, as a component of a glue line, although frit 
glass is common, the melting point may use the so-called 120-400-degree low-melt point 
point metallic material it is [ metallic material ] about C. As this low-melt point point 
metallic material, low-melting-alloys;Sn80Ag20 (the melting point C of 220-370 
degrees) of an Indium: Melting point (C) In[ of 157 degrees ]; indium-golden system, 
(Tin Sn) system elevated-temperature solder, such as Sn95Cu5 (the melting point C of 
227-370 degrees) ;P b97.5Ag2.5 (the melting point C of 304 degrees), (Zinc Zn) system 
elevated-temperature solder; Sn5Pb(s)95 (the melting point C of 300-314 degrees), such 
as lead (Pb) system elevated-temperature solder;Zn95aluminum5 (the melting point C of 
380 degrees), such as Pb94.5Ag5.5 (the melting point C of 304-365 degrees), and 
Pb97.5Agl.5Snl.O (the melting point C of 309 degrees), Tin-lead system standard solder, 
such as Sn2Pb98 (the melting point C of 316-322 degrees); wax material (all the above 
subscripts express atomic %), such as Au88Gal2 (the melting point C of 381 degrees), 
can be illustrated. 



[0076] When joining three persons of a substrate, a base material, and a frame, 3 person 
coincidence junction may be performed, or a substrate, or either and the frame of a base 
material may be joined first in the 1st step, and a substrate, or another side and the frame 
of a base material may be joined in the 2nd step. If 3 person coincidence junction and 
junction in the 2nd step are performed in a high vacuum ambient atmosphere, the space 
surrounded by the substrate, the base material, the frame, and the glue line will serve as a 
vacuum at junction and coincidence. Or the space surrounded by the substrate, the base 
material, the frame, and the glue line can be exhausted after three persons' junction 
termination, and it can also consider as a vacuum. When exhausting after junction, the 
pressures of the ambient atmosphere at the time of junction may be any of ordinary 
pressure/reduced pressure, and the gas which constitutes an ambient atmosphere may be 
inert gas containing the gas (for example, Ar gas) belonging to nitrogen gas or periodic 
table 0 group, even if it is atmospheric air. 

[0077] When exhausting after junction, exhaust air can be performed through chip tubing 
beforehand connected to the substrate and/or the base material. Chip tubing is typically 
constituted using a glass tube, and after using frit glass or an above-mentioned low-melt 
point point metallic material, being joined and space's reaching a predetermined degree of 
vacuum, it has been confined in the perimeter of a through tube established in the 
substrate and/or the invalid field (namely, fields other than the service area which 
functions as the display screen) of a base material by thermal melting arrival. In addition, 
if the temperature is made to lower before performing the stop end once it heats the 
whole display, since residual gas can be made to be able to emit to space and exhaust air 
can remove this residual gas out of space, it is suitable. 

[0078] After the etching approach of the thin film of this invention for attaining the 2nd 
above-mentioned purpose arranges a particle on a thin film, by using this particle as the 
mask for etching, it performs anisotropic etching to a thin film, leaves alternatively the 
thin film located under a particle, and, subsequently is characterized by removing a 
particle. 

[0079] If it is in the etching approach of the thin film of this invention, after applying the 
solvent which distributed the particle for arrangement of the particle to a thin film top on 
a thin film, it is desirable to carry out by the approach of removing a solvent. Moreover, it 
is desirable to form a thin film with a CVD method, the PVD illustrated previously, or 
plating (for electrolysis plating and an electroless deposition method to be included). As 
for a particle, it is desirable to consist of the silica or alumina containing colloidal silica. 
Furthermore, it is desirable from a viewpoint of achievement of anisotropic etching to 
perform etching based on the etching method physical etching by ion irradiation and the 
chemical etching by the chemical reaction of a radical were put together, in addition — as 
the average diameter of a particle — 1x10 to 9 m thru/or 1x10 to 7 m — desirable — 1x10 
to 9 m thru/or 1x10 to 8 m — it can illustrate - a thin film — average thickness - ** -- 
carrying out - 1x10 to 8 m - or 1x10 to 8 m thru/or 1x10 to 7 m can be illustrated 
preferably 5x10 to 7 m. Moreover, when the etch rate of a particle [ in / for the etch rate 
of the thin film in the direction of a normal of a thin film / ER1 and the direction of a 
normal of a thin film ] is set to ER2, it is desirable ER2 <=0.1ER1 and to satisfy ER2 
<=0.01ER1 preferably. ER2 <=0.1ER1 can be satisfied by choosing suitably the 
ingredient which constitutes a particle and a thin film, and setting up etching conditions 
appropriately. 



[0080] In the etching approach of the thin film of this invention, the thin film is formed 
on the base. Here, the ingredient which constitutes a base and a thin film is essentially 
arbitrary. Moreover, Field of application of the etching approach of the thin film of this 
invention is also essentially arbitrary. 

[0081] As a result of being able to obtain a detailed electron emission section formation 
field by choosing the path of a particle as the electron emission equipment of this 
invention and its manufacture approach, a cold cathode field-electron-emission 
component and its manufacture approach, and a list appropriately in a cold cathode field- 
electron-emission display and its manufacture approach, the electron emission section 
with the detailed (thin) part which emits an electron can be obtained. Moreover, 
according to the etching approach of the thin film of this invention, the detailed field 
below the limitation of the present photolithography technique can be formed in a thin 
film by choosing the path of a particle appropriately. 
[0082] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, this invention is 
explained based on the gestalt (it is hereafter called the gestalt of operation for short) of 
implementation of invention. 

[0083] (Gestalt 1 of operation) the gestalt 1 of operation - the electron emission 
equipment of this invention and its manufacture approach, and the 1st voice — the cold 
cathode field-electron-emission component (it is hereafter called a field emission 
component for short) which starts like and its manufacture approach, and the 1st voice — 
it is related with the etching approach of the thin film of this invention at 2 so-called 
electrode types applied like of cold cathode field-electron-emission display (it is hereafter 
called a display for short) and its manufacture approach, and a list. 
[0084] some typical displays of the gestalt 1 of operation — a sectional view — drawing 1 
— being shown -- a part of one typical field emission component - a sectional view is 
shown in (D) of drawing 2 . In addition, in the drawing, although the electron emission 
section was displayed regularly, it is formed in the random location in fact. Also in other 
drawings, it is the same. 

[0085] The electron-emission equipment in the gestalt 1 of operation is equipped with the 
electron-emission section 15 which consists of the graphite (carbon nanotube which 
specifically consisted of graphite which has sp2 association) which has the crystallinity 
formed on the electron-emission section formation field 22 of the shape of an island 
which consists of the metal (it sets in the gestalt 1 of operation and is specifically nickel) 
formed on the conductor layer, and the electron-emission section formation field 22. 
[0086] Moreover, the field emission component in the gestalt 1 of operation possesses the 
electron emission section 15 formed on the cathode electrode 1 1 prepared on the base 
material 10, the electron emission section formation field 22 of the shape of an island 
formed on the cathode electrode 1 1, and the electron emission section formation field 22. 
That is, when the cathode electrode 1 1 (or conductor layer) is likened with the sea, it is 
dotted with the electron emission section formation field 22 in the shape of an island. 
And the electron emission section formation field 22 consists of a metal (it sets in the 
gestalt 1 of operation and, specifically, is nickel), and the electron emission section 15 
consists of graphite (carbon nanotube which specifically consisted of graphite which has 
sp2 association) which has the crystallinity formed on the electron emission section 
formation field 22. The flat-surface configuration of the cathode electrode 1 1 is a stripe 



configuration. Furthermore, the cathode panel CP by which two or more field emission 
components were prepared, and the anode panel AP equipped with the fluorescent 
substance layer 31 (green luminescence fluorescent substance layer 31 red luminescence 
fluorescent substance layer 3 1R, G and blue luminescence fluorescent substance layer 
3 IB) and the anode electrode 33 are joined in those periphery sections, and the display in 
the gestalt 1 of operation changes, and has two or more pixels. The anode electrode 33 is 
a stripe-like. The projection image of the stripe-like cathode electrode 1 1 and the 
projection image of the stripe-like anode electrode 33 intersect perpendicularly. The 
cathode electrode 1 1 was prolonged to the space perpendicular direction of drawing 1 R> 
1, and, specifically, the anode electrode 33 is prolonged in the space longitudinal 
direction of drawing 1 . In the cathode panel CP in the display of the gestalt 1 of 
operation, many electron emission fields which consisted of plurality of the above field 
emission components are formed in the service area in the shape of a two-dimensional 
matrix. 

[0087] The through tube for evacuation (not shown) is prepared in the invalid field of the 
cathode panel CP, and chip tubing (not shown) stopped after evacuation is connected to 
this through tube. A frame 34 consists of the ceramics or glass, and height is 1.0mm. 
Depending on the case, only a glue line can also be used instead of a frame 34. 
[0088] Specifically, the anode panel AP consists of anode electrodes 33 of the shape of a 
stripe which consists of a wrap, for example, an aluminum thin film, in the substrate 30, 
the fluorescent substance layer 3 1 which was formed on the substrate 30 and formed 
according to the predetermined pattern (for example, the shape of the shape of a stripe, or 
a dot), and the fluorescent substance layer 3 1 . The black matrix 32 is formed on the 
substrate 30 between the fluorescent substance layer 31 and the fluorescent substance 
layer 31. In addition, the black matrix 32 is also omissible. Moreover, when 
monochromatic specification equipment is assumed, the fluorescent substance layer 31 
does not necessarily need to be formed according to a predetermined pattern. 
Furthermore, the anode electrode which consists of transparence electric conduction film, 
such as ITO, may be prepared between a substrate 30 and the fluorescent substance layer 
3 1 . Or the anode electrode 33 which consists of the transparence electric conduction film 
prepared on the substrate 30, It can consist of the aluminum formed on the fluorescent 
substance layer 31 and the black matrix 32 which were formed on the anode electrode 33, 
and the fluorescent substance layer 3 1 and the black matrix 32, and can also constitute 
from light reflex electric conduction film electrically connected with the anode electrode 
33. 

[0089] 1 pixel is constituted by the fluorescent substance layer 3 1 arranged in the service 
area of the anode panel AP so that a cathode panel side might be met at the stripe-like 
cathode electrode 1 1, the electron emission section 15 formed on it, and the electron 
emission section 15. In the service area, this pixel is arranged to the order of hundreds of 
thousands - 1 million numbers. 

[0090] Moreover, the spacer 35 is arranged at equal intervals in the service area as a 
supplementary means for maintaining the distance between both panels uniformly 
between the cathode panel CP and the anode panel AP. In addition, the configuration of a 
spacer 35 may be spherical, for example not only a cylindrical shape but, and may be a 
stripe-like septum (rib). Moreover, the spacer 35 does not necessarily need to be arranged 
in the four corners of the duplication field of all cathode electrodes, and may be arranged 



more at the non-dense, and its arrangement may be irregular. 
[0091] In this display, based on the electric field formed with the anode electrode 33, 
based on the quantum tunnel effect, an electron is emitted from the electron emission 
section 15, and it is drawn by this electron to the anode electrode 33, and collides with 
the fluorescent substance layer 3 1 . That is, the drive of a display is performed by the so- 
called passive matrix to which an electron is emitted from the electron emission section 
15 located in the field (an anode electrode / cathode electrode duplication field) to which 
the projection image of the anode electrode 33 and the projection image of the cathode 
electrode 1 1 overlap. A negative electrical potential difference is impressed relatively [ 
electrode /ll/ cathode ] from the cathode electrode control circuit 40, and, specifically, a 
forward electrical potential difference is impressed relatively [ electrode / 33 / anode ] 
from the anode electrode control circuit 42. Consequently, the anode electrode 33 0 by 
which line selection was made with the cathode electrode 1 1 by which train selection was 
made Or an electron is alternatively emitted to throughout [ vacuum sky ] from the 
electron emission section 15 located in an anode electrode / cathode electrode duplication 
field with the anode electrode 33 by which train selection was made with the cathode 
electrode 1 1 by which line selection was made. It collides with the fluorescent substance 
layer 31 from which it is drawn by this electron to the anode electrode 33, and it 
constitutes the anode panel AP, and the fluorescent substance layer 3 1 is excited and is 
made to emit light. 

[0092] Hereafter, the electron emission equipment in the gestalt 1 of operation, a field 
emission component and the manufacture approach of an indicating equipment, and the 
etching approach of a thin film are explained with reference to typical drawing 3 which is 
sectional views a part, such as typical drawing 2 R> 2 which is sectional views a part, 
such as a base material, and a substrate. 

[0093] [Process -100] The cathode electrode 1 1 is first formed on a base material 10. 
Specifically, the mask layer which consists of a resist ingredient is formed on the base 
material 10 which consists of a glass substrate. A mask layer is formed so that base 
materials 10 other than the part which should form a stripe-like cathode electrode may be 
covered. Subsequently, the conductor layer which consists of Cr, aluminum, Mo, or Ta is 
formed on the whole surface in a spatter. Then, the stripe-like cathode electrode 1 1 can 
be formed by removing the conductor layer on it in a mask layer list. The cathode 
electrode 1 1 is prolonged in the space longitudinal direction of drawing 2 . In addition, it 
may replace with such a lift-off method, and the stripe-like cathode electrode 1 1 may be 
formed by membrane formation of the conductor layer which constitutes a cathode 
electrode, and patterning of a conductor layer based on a lithography technique and a dry 
etching technique. 

[0094] After forming in the whole surface in a spatter the thin film 20 with an average 
thickness of lOnm which consists of nickel (nickel) after that [ [process -110]], 
patterning which leaves the part of the thin film 20 which should form the electron 
emission section is performed based on a lithography technique and an etching technique. 
In this way, the structure shown in (A) of drawing 2 can be acquired. 
[0095] A particle 21 is arranged on a thin film 20 after that [ [process -120] ]. It dries and 
a solvent is removed, after applying to the whole surface the solution which made the 
solvent which consists of isopropyl alcohol specifically distribute colloidal silica with a 
mean particle diameter of lOnm with a spin coat method. In this way, the condition which 



shows in (B) of drawing 2 can be acquired. The arrangement consistency of the particle 
21 on a thin film 20 is controllable by the amount of the particle in a solution. In addition, 
it distributes in a solvent, and since it is hard to produce condensation of particles and 
colloidal silica is excellent in dispersibility after it serving as colloid and arranging it on a 
thin film 20 (spreading), it distributes colloidal silica by the comparatively uniform 
consistency on a thin film 20. Moreover, it excels also in the homogeneity of the particle 
size in the inside of a solvent. 

[0096] After that [ [process -130] ], anisotropic etching is performed to a thin film 20 by 
using a particle 21 as the mask for etching, and it leaves alternatively the thin film 20 
located under a particle 21 . reactive ion etching (RIE) specifically illustrated to Table 1 
of the following which is the etching method physical etching by ion irradiation and the 
chemical etching by the chemical reaction of a radical were put together it leaves 
alternatively the thin film 20 which etches a thin film 20 by using a particle 21 as the 
mask for etching, and is located under a particle 21 in law (refer to (C) of drawing 2 R> 
2). Subsequently, the electron emission section formation field 22 of the shape of an 
island which removes a particle 21 and consists of the left-behind thin film 20 is formed. 
For example, a particle 21 is removable by immersing the whole base material in 
isopropyl alcohol, and performing ultrasonic cleaning. In addition, if it is in the 
conditions shown in Table 1, when the etch rate of the particle [ in / for the etch rate of 
the thin film 20 in the direction of a normal of a thin film 20 / ER1 and the direction of a 
normal of a thin film 20 ] 21 is set to ER2, ER2**0.1ER1 is satisfied. 
[0097] [Table 1] 

etching system: — parallel monotonous RIE system etching gas: — C12=100SCCM 
pressure : 0.4PaRF power : l-2kW (13.56MHz) 

Etching temperature: 400-500-degreeC [0098] The electron emission section 15 which 
consists of the graphite which has crystallinity is alternatively formed on the electron 
emission section formation field 22 by the microwave plasma-CVD method after that [ 
[process -140] ]. The formation conditions of the electron emission section 15 are 
illustrated to the following table 2. In this way, as shown in (D) of drawing 2 , a field 
emission component or electron emission equipment can be obtained. 
[0099] [Table 2] 

Material gas :CH4/H2=50 / 50sccm pressure : 2Pa microwave power: 3kW base material 
temperature : 400-degreeC plasma consistency : Ixl012-/cm3 electron temperature : 
lOeV ion current consistency : 20 mA/cm2 [0100] The assembly of a display is 
performed after that [ [process -150] ]. The anode panel AP and the cathode panel CP are 
specifically arranged so that the fluorescent substance layer 3 1 and a field emission 
component may counter, and the anode panel AP and the cathode panel CP (specifically, 
they are a substrate 30 and a base material 10) are joined in the periphery section through 
a frame 34. After applying frit glass at least to the joint of a frame 34, about a joint with 
the anode panel AP and a frame 34, and the cathode panel CP and drying frit glass for the 
anode panel AP, the cathode panel CP, and a frame 34 by lamination and preliminary 
baking on the occasion of junction, this baking for 10 - 30 minutes is performed by about 
450-degreeC. Then, the space surrounded with the anode panel AP, the cathode panel CP, 
a frame 34, and frit glass is exhausted through a through tube (not shown) and chip 
tubing (not shown), and when the pressure of space amounts to about 10 - 4Pa, heating 
melting has stopped chip tubing. Thus, space surrounded by the anode panel AP, the 



cathode panel CP, and the frame 34 can be made into a vacuum. Then, wiring with a 
required external circuit is performed and a display is completed. 
[0101] When the obtained electron emission section 15 was observed with the scanning 
electron microscope, the electron emission section 15 consists of carbon nanotubes the 
diameter of about lOnm and whose radius of curvatures of a point are the averages of 
about 5nm, and it was observed that the carbon nanotube is prolonged in the shape of a 
column toward the upper part from the top face of the electron emission section 
formation field 22. When the electron emission characteristic from the obtained display 
was evaluated, the electron emission from the whole display surface has been checked. In 
addition, threshold potential deltaVth of this display was about 50% of threshold 
potential deltaVth in the display incorporating the conventional Spindt mold field 
emission component. 

[0102] In addition, an example of the manufacture approach of the anode panel AP in the 
display shown in drawing 1 is hereafter explained with reference to drawing 3 . 
[0103] First, a luminescent crystal grain child constituent is prepared. Therefore, for 
example, pure water is made to distribute a dispersant and churning is performed for 1 
minute in 3000rpm using a homomixer. Next, it supplies in the pure water with which the 
dispersant distributed the luminescent crystal grain child, and churning is performed for 5 
minutes in 5000rpm using a homomixer. Then, for example, polyvinyl alcohol and an 
ammonium dichromate are added, and it folly agitates and filters. 
[0104] In manufacture of the anode panel AP, the photosensitive coat 50 is formed the 
whole surface on the substrate 30 which consists, for example of glass (spreading). And it 
is injected from the exposure light source (not shown), and by the ultraviolet rays which 
passed the pore 54 prepared in the mask 53, the photosensitive coat 50 formed on the 
substrate 30 is exposed, and the sensitization field 51 is formed (refer to (A) of drawing 3 
). Then, the photosensitive coat 50 is developed, and it removes alternatively, and leaves 
the remainder (photosensitive coat after exposure and development) 52 of a 
photosensitive coat on a substrate 30 (refer to (B) of drawing 3 ). Next, a carbon agent 
(carbon slurry) is applied to the whole surface, after drying and calcinating, by removing 
the remainder 52 of a photosensitive coat, and the carbon agent on it by the lift-off 
method, the black matrix 32 which consists of a carbon agent is formed on the exposed 
substrate 30, it combines, and the remainder 52 of a photosensitive coat is removed (refer 
to (C) of drawing 3 ). Then, red, green, and each blue fluorescent substance layer 3 1 are 
formed on the exposed substrate 30 (refer to (D) of drawing 3 R> 3). The luminescent 
crystal grain child constituent prepared from each luminescent crystal grain child 
(fluorescent substance particle) is specifically used, for example, a luminescent 
photosensitive red crystal grain child constituent (fluorescent substance slurry) is applied 
to the whole surface, and is exposed and developed. Subsequently What is necessary is to 
apply a luminescent photosensitive green crystal grain child constituent (fluorescent 
substance slurry) to the whole surface, to expose and develop it, to apply to the whole 
surface, to expose and just to develop a luminescent, photosensitive, still bluer crystal 
grain child constituent (fluorescent substance slurry). Then, the anode electrode 33 (it has 
a stripe configuration) which consists of an aluminum thin film with a thickness of about 
0.07 micrometers in a spatter is formed on the fluorescent substance layer 3 1 and the 
black matrix 32. In addition, each fluorescent substance layer 3 1 can also be formed with 
screen printing etc. 



[0105] In addition, the fluorescent substance layer 31 arranged in the service area of the 
anode panel AP so that a cathode panel side might be met at the cathode electrode 1 1 of a 
rectangle configuration, the electron emission section 15 formed on it, and the electron 
emission section 15 may constitute 1 pixel. The typical perspective view of the cathode 
electrode 1 1 in the one electron emission section in this case is shown in drawing 4 . In 
such a display, it is a 1 -pixel unit and the electrical potential difference impressed to the 
cathode electrode 1 1 is controlled. As the flat-surface configuration of the cathode 
electrode 1 1 is typically shown in drawing 4 , it is an abbreviation rectangle and each 
cathode electrode 1 1 is connected to the cathode electrode control circuit 40 through 
wiring 1 1 A and the switching element (not shown) which consists of a transistor. 
Moreover, the anode electrode 33 is connected to the anode electrode control circuit 42. 
As for the anode electrode 33, the electrical conducting material sheet of one sheet should 
just have wrap structure for the service area. It is good also as an anode electrode of a 
format with which 1, two or more electron emission sections, 1, or the anode electrode 
units corresponding to two or more pixels gathered depending on the case. If the 
electrical potential difference more than threshold voltage is impressed to each cathode 
electrode 1 1, based on the electric field formed with the anode electrode 33, based on the 
quantum tunnel effect, an electron will be emitted from the electron emission section 1 5, 
and it will be drawn by this electron to the anode electrode 33, and will collide with the 
fluorescent substance layer 31. Brightness is controlled by the electrical potential 
difference impressed to the cathode electrode 1 1 . 

[0106] If in charge of manufacture of the field emission component of such structure, in 
[a process -100], the conductor layer for cathode electrode formation is formed on the 
base material 10 which consists of a silicon semi-conductor substrate. Subsequently, 
based on a well-known lithography technique and a well-known reactive-ion-etching 
method (the RIE method), the cathode electrode 1 1 of a rectangle configuration is formed 
on a base material 10 by carrying out patterning of the conductor layer. Wiring 1 1 A (refer 
to drawing 4 ) connected to the cathode electrode 1 1 at coincidence is formed on a base 
material 10. Then, a field emission component can be obtained by performing [process - 
1 10] - [a process -140], and a display can be further obtained by performing [a process - 
150]. 

[0107] (Gestalt 2 of operation) The gestalt 2 of operation is deformation of the gestalt 1 
of operation. If it is in the manufacture approach explained with the gestalt 1 of 
operation, natural oxidation of the front face of the electron emission section formation 
field 22 is carried out, and formation of the electron emission section 15 may become 
difficult. In the gestalt 2 of operation, the metallic oxide (the so-called natural oxidation 
film) of the front face of the electron emission section formation field 22 is removed. In 
addition, plasma reduction processing or washing processing removes the metallic oxide 
of the front face of the electron emission section formation field 22. 
[0108] Since the structure of the electron emission equipment manufactured according to 
the gestalt 2 of operation, a field emission component, and a display is the same as the 
structure of the electron emission equipment explained with the gestalt 1 of operation, a 
field emission component, and a display, detailed explanation is omitted. Hereafter, the 
manufacture approach of the field emission component of the gestalt 2 operation and the 
manufacture approach of a display are explained. 

[0109] [Process -200] The same process as [process -100] - [a process -130] is performed 



first. [ of the gestalt 1 of operation ] 

[0110] The metallic oxide (natural oxidation film) of the front face of [a process -210], 
next the electron emission section formation field 22 is removed based on the plasma 
reduction processing (microwave plasma treatment) illustrated to the following table 3. 
Or the metallic oxide (natural oxidation film) of the front face of the electron emission 
section formation field 22 exposed using a fluoric acid water solution and 1 :49 (volume 
ratio) mixed liquor of pure water 50% is also removable again. 
[0111] [Table 3] 

Gas used : H2=100SCCM pressure : 1.3xl03Pa microwave power: 600W(13.56MHz) 
Processing temperature : 400-degreeC [0112] After that [ [process -220] ], the [process - 
140] of the gestalt 1 of operation and the same process are performed, a field emission 
component is manufactured, and the assembly of a display is further performed like the 
[process -150] of the gestalt 1 of operation. In addition, the electron emission section 15 
which consists of the graphite which has crystallinity is alternatively formed on the 
electron emission section formation field 22 by the microwave plasma-CVD method. 
[01 13] In the gestalt 2 of operation, since the electron emission section 15 is formed in 
the front face of this electron emission section formation field 22 after removing the 
metallic oxide (natural oxidation film) of the front face of the electron emission section 
formation field 22, formation of the electron emission section 15 in still lower 
temperature is attained. 

[01 14] (Gestalt 3 of operation) The gestalt 3 of operation is related with the thin film of 
this invention in 3 so-called electrode types concerning the field emission component 
concerning the electron emission equipment of this invention and its manufacture 
approach, and the 2nd mode and its manufacture approach (the manufacture approach of 
the 2nd A), and the 2nd mode of indicating equipment and its manufacture approach, and 
a list at the etching approach. In addition, the field emission component in the gestalt 3 of 
operation has the 1st structure. 

[01 15] a part of typical field emission component of the gestalt 3 of operation - end view 
— drawing 8 — being shown - some typical displays — end view is shown in drawing 5 
and the typical partial perspective view when disassembling the cathode panel CP and the 
anode panel AP is shown in drawing 6 . This field emission component is arranged above 
the electron emission section 1 5 formed on the electron emission section formation field 
22 of the shape of an island formed on the cathode electrode 1 1 (it is equivalent to a 
conductor layer) formed on the base material 10, and the cathode electrode 11, and the 
electron emission section formation field 22, and the electron emission section 15, and 
possesses the gate electrode 13 which has opening 14 A. In addition, opening 14A 
prepared in the gate electrode 13 is called 1st opening 14A for convenience. And the 
insulating layer 12 is formed on the base material 10 and the cathode electrode 1 1, 2nd 
opening 14B which was open for free passage to 1st opening 14A prepared in the gate 
electrode 13 is prepared in the insulating layer 12, and the electron emission section 15 is 
located in the pars basilaris ossis occipitalis of 2nd opening 14B. 
[01 16] The above field emission components consist of the cathode panels CP and the 
anode panels AP which were formed in the service area, a display consists of two or more 
pixels, and each pixel consists of the anode electrodes 33 and the fluorescent substance 
layers 31 which countered the field emission component and the field emission 
component, and were prepared on the substrate 30. The cathode panel CP and the anode 



panel AP are joined through the frame 34 in those periphery sections. It is as [ which is 
shown in drawing 5 ] not limiting to this, although Openings 14A and 14B and the 
electron emission section 15 are shown in end view per cathode electrode 1 1 in the 
cathode panel CP for [ two / every ] the simplification of a drawing, and the fundamental 
configuration of a field emission component having been shown in drawing 8 the part, 
and. Furthermore, the through tube 36 for evacuation is formed in the invalid field of the 
cathode panel CP, and the chip tubing 37 stopped after evacuation is connected to this 
through tube 36. However, drawing 5 shows the completion condition of an indicating 
equipment, and the illustrated chip tubing 37 has already been stopped. Moreover, 
illustration of a spacer was omitted. 

[0117] Since structure of the anode panel AP can be made into the same structure as the 
anode panel AP explained with the gestalt 1 of operation, detailed explanation is omitted. 
However, as for the anode electrode 33, the electrical conducting material sheet of one 
sheet has wrap structure for the service area. 

[01 18] When displaying in this display, a negative electrical potential difference relative 
to the cathode electrode 1 1 is impressed from the cathode electrode control circuit 40, a 
forward electrical potential difference relative to the gate electrode 13 is impressed from 
the gate electrode control circuit 41, and a forward electrical potential difference still 
higher than the gate electrode 13 is impressed to the anode electrode 33 from the anode 
electrode control circuit 42. When displaying in this display, a scan signal is inputted into 
the cathode electrode 1 1 from the cathode electrode control circuit 40, and a video signal 
is inputted into the gate electrode 13 from the gate electrode control circuit 41. In 
addition, contrary to this, a video signal may be inputted into the cathode electrode 1 1 
from the cathode electrode control circuit 40, and a scan signal may be inputted into the 
gate electrode 13 from the gate electrode control circuit 41 . By the electric field produced 
when an electrical potential difference is impressed between the cathode electrode 1 1 and 
the gate electrode 13, based on the quantum tunnel effect, an electron is emitted from the 
electron emission section 15, and it is drawn by this electron to the anode electrode 33, 
and collides with the fluorescent substance layer 31. Consequently, the fluorescent 
substance layer 31 is excited, light is emitted, and a desired image can be obtained. 
[01 19] Hereafter, the manufacture approach of the electron emission equipment of the 
gestalt 3 operation, the manufacture approach (the manufacture approach of the 2nd A) of 
a field emission component, and the manufacture approach of a display are explained 
with reference to typical drawing 7 and typical drawing 8 which are end view a part, such 
as a base material. 

[0120] [Process -300] The electron emission section 15 which consists of the graphite 
which has crystallinity can be first formed alternatively with a CVD method on the 
[process -100] electron emission section formation field 22 of the gestalt 1 of operation 
formed on the cathode electrode 1 1 by performing the same process as - [a process -140]. 
In addition, in [a process -110] and the same process, patterning of a thin film 20 is 
unnecessary, or good in a line again based on a lithography technique and an etching 
technique. [ patterning / which leaves a thin film 20 all over the cathode electrode 1 1 
depending on the case ] Or it may replace with [a process -100] and [a process -110], and 
the following processes may be performed again. That is, the mask layer which consists 
of a resist ingredient is formed on the base material 10 which consists of a glass substrate. 
It forms so that base materials 10 other than the part which should form a stripe-like 



cathode electrode for a mask layer may be covered. Subsequently, a conductor layer and 
a thin film are formed on the whole surface one by one in a spatter. Then, the laminated 
structure of the stripe-like cathode electrode 1 1 and a thin film 20 can be obtained by 
removing the thin film and conductor layer on it in a mask layer list. Such a process is 
also included by the process which forms a cathode electrode on a base material, and the 
process which forms the thin film which consists of a metal or metallic compounds on a 
cathode electrode. 

[0121] Specifically, an insulating layer 12 is formed all over [a process -310] next on a 
base material 10, the cathode electrode 11, and the electron emission section 15 (refer to 

(A) of drawing 7 ). Specifically, the insulating layer 12 with a thickness of about 3 
micrometers is formed in the whole surface with the CVD method which uses TEOS 
(tetra-ethoxy silane) as material gas. In addition, for example, an insulating layer 12 may 
be formed with a spatter or screen printing. Then, the gate electrode 13 which has 1st 
opening 14A is formed on an insulating layer 12. After forming the mask ingredient layer 
(not shown) by which patterning was carried out on an electrical conducting material 
layer after specifically forming in a spatter the electrical conducting material layer (it is 
the same ingredient as the ingredient which constitutes the cathode electrode 1 1) for 
constituting a gate electrode on an insulating layer 12, etching an electrical conducting 
material layer, using this mask ingredient layer as a mask for etching and carrying out 
patterning of the electrical conducting material layer to the shape of a stripe, a mask 
ingredient layer is removed. Subsequently, the resist ingredient layer by which patterning 
was carried out is formed on an electrical conducting material layer and an insulating 
layer 12, and an electrical conducting material layer is etched, using this resist ingredient 
layer as a mask for etching. By this, the gate electrode 13 which has 1st opening 14A on 
an insulating layer 12 can be obtained. The stripe-like gate electrode 13 is prolonged in 
the different direction (for example, drawing 7 R> 7 and the space perpendicular 
direction of drawing 8 ) from the cathode electrode 1 1 . Then, 2nd opening 14B which is 
open for free passage to 1st opening 14A formed in the gate electrode 13 is formed in an 
insulating layer 12. Specifically, an insulating layer 12 is etched by the RIE method, 
using a resist ingredient layer as a mask for etching. In this way, the structure shown in 

(B) of drawing 7 can be acquired. In the gestalt 3 of operation, 1st opening 14A and 2nd 
opening 14B have the correspondence relation of one to one. That is, corresponding to 
opening 14of ** one 1st A, opening 14of ** one 2nd B is formed. In addition, the flat- 
surface configuration of the 1st and 2nd openings 14A and 14B is a round shape with a 
diameter of 1 micrometer - 30 micrometers. What is necessary is just to form these 
openings 14A and 14B in 1 one - pixels [ about 3000 ]. 

[0122] It is desirable to retreat the side-attachment-wall side of 2nd opening 14B 
established in the insulating layer 12 by isotropic etching after that [ [process -320] ] 
from a viewpoint of exposing the open end of the gate electrode 13. In this way, the field 
emission component shown in drawing 8 can be completed. In addition, the dry etching 
which uses a radical as a main etching kind like chemical dry etching, or the wet etching 
using an etching reagent can perform isotropic etching. As an etching reagent, a fluoric 
acid water solution and 1 : 100 (volume ratio) mixed liquor of pure water can be used 
49%, for example. 

[0123] The assembly of a display is performed like the [process -150] of the gestalt 1 of 
operation after that [ [process -330] ]. 



[0124] When the obtained electron emission section 15 was observed with the scanning 
electron microscope, the electron emission section 15 consists of carbon nanotubes the 
diameter of about lOnm and whose radius of curvatures of a point are the averages of 
about 5nm, and it was observed that the carbon nanotube is prolonged in the shape of a 
column toward the upper part from the top face of the electron emission section 
formation field 22. When the electron emission characteristic from the obtained display 
was evaluated, the electron emission from the whole display surface has been checked. In 
addition, threshold potential deltaVth of this display was about 50% of threshold 
potential deltaVth in the display incorporating the conventional Spindt mold field 
emission component. 

[0125] In addition, the electron emission section formation field 22 and the electron 
emission section 15 may be formed so that it may extend into the part of the cathode 
electrode 1 1 covered with insulating layers 12 other than the pars basilaris ossis 
occipitalis of 2nd opening 14B from the part of the cathode electrode 1 1 located in the 
pars basilaris ossis occipitalis of 2nd opening 14B depending on the case that what is 
necessary is to just be formed in the front face of the cathode electrode 1 1 located in the 
pars basilaris ossis occipitalis of 2nd opening 14B. 

[0126] Moreover, the approach of removing the metallic oxide (the so-called natural 
oxidation film) of the front face of the electron emission section formation field 22 
explained with the gestalt 2 of operation is also applicable to the gestalt 3 of operation. 
Also in the gestalt of the operation explained below, it is the same. 
[0127] (Gestalt 4 of operation) The gestalt 4 of operation is deformation of the gestalt 3 
of operation, and is related with the manufacture approach of the 2nd B. In addition, the 
field emission component in the gestalt 4 of operation also has the 1st structure. 
[0128] Since the display of the gestalt 4 of operation has the same structure as the display 
of the gestalt 3 of operation, detailed explanation is omitted. Hereafter, the manufacture 
approach of the electron emission equipment of the gestalt 4 operation, the manufacture 
approach (the manufacture approach of the 2nd B) of a field emission component, and the 
manufacture approach of a display are explained with reference to typical drawing 9 and 
typical drawing 10 which are end view a part, such as a base material. 
[0129] [Process -400] The same process as [process -100] - [a process -1 10] is performed 
first. [ of the gestalt 1 of operation ] In addition, in [a process -110] and the same process, 
patterning of a thin film 20 is unnecessary, or good in a line again based on a lithography 
technique and an etching technique. [ patterning / which leaves a thin film 20 all over the 
cathode electrode 1 1 depending on the case ] Or it may replace with [a process -100] and 
[a process -110], and the following processes may be performed again. That is, the mask 
layer which consists of a resist ingredient is formed on the base material 10 which 
consists of a glass substrate. It forms so that base materials 10 other than the part which 
should form a stripe-like cathode electrode for a mask layer may be covered. 
Subsequently, a conductor layer and a thin film are formed on the whole surface one by 
one in a spatter. Then, the laminated structure of the stripe-like cathode electrode 1 1 and 
a thin film 20 can be obtained by removing the thin film and conductor layer on it in a 
mask layer list. Such a process is also included by the process which forms a cathode 
electrode on a base material, and the process which forms the thin film which consists of 
a metal or metallic compounds on a cathode electrode. 

[0130] Like [a process -410], next the [process -310] of the gestalt 3 of operation, 



subsequently, an insulating layer 12 is formed in the whole surface, the gate electrode 13 
which has 1st opening 14A is formed, further, 2nd opening 14B is formed in an 
insulating layer 12, and a thin film 20 is exposed at the pars basilaris ossis occipitalis of 
2nd opening 14B (refer to (A) of drawing 9 ). 

[0131] [Process -420] Subsequently, like the [process -120] of the gestalt 1 of operation, 
as shown in (B) of drawing 9 , a particle 21 is arranged on a thin film 20. Specifically, a 
particle 21 is arranged on the whole surface. 

[0132] After that [ [process -430] ], anisotropic etching is performed to a thin film 20 like 
the [process -130] of the gestalt 1 of operation by using a particle 21 as the mask for 
etching, and it leaves alternatively the thin film 20 located under a particle 21 (refer to 
(A) of drawing 10 ). Subsequently, the electron emission section formation field 22 of the 
shape of an island which consists of the thin film 20 which removed the particle 21 , with 
was left behind is formed. 

[0133] [Process -440] Subsequently the electron emission section 15 which consists of 
the graphite which has crystallinity is alternatively formed on the electron emission 
section formation field 22 like the [process -140] of the gestalt 1 of operation based on a 
CVD method (refer to (B) of drawing 10 ). 

[0134] After that [ [process -450] ], the [process -320] of the gestalt 3 of operation and 

the same process are performed, and, subsequently the assembly of a display is 

performed like the [process -150] of the gestalt 1 of operation. 

[0135] (Gestalt 5 of operation) The gestalt 5 of operation is also deformation of the 

gestalt 3 of operation, and is related with the manufacture approach of the 2nd C. In 

addition, the field emission component in the gestalt 5 of operation also has the 1st 

structure. 

[0136] Since the display of the gestalt 5 of operation has the same structure as the display 
of the gestalt 3 of operation, detailed explanation is omitted. Hereafter, the manufacture 
approach of the electron emission equipment of the gestalt 5 operation, the manufacture 
approach (the manufacture approach of the 2nd C) of a field emission component, and the 
manufacture approach of a display are explained with reference to typical drawing 1 1 and 
typical drawing 12 which are end view a part, such as a base material. 
[0137] [Process -500] The same process as [process -100] - [a process -1 10] is performed 
first. [ of the gestalt 1 of operation ] In addition, in [a process -110] and the same process, 
patterning of a thin film 20 is unnecessary, or good in a line again based on a lithography 
technique and an etching technique. [ patterning / which leaves a thin film 20 all over the 
cathode electrode 1 1 depending on the case ] Or it may replace with [a process -100] and 
[a process -110], and the following processes may be performed again. That is, the mask 
layer which consists of a resist ingredient is formed on the base material 10 which 
consists of a glass substrate. It forms so that base materials 10 other than the part which 
should form a stripe-like cathode electrode for a mask layer may be covered. 
Subsequently, a conductor layer and a thin film are formed on the whole surface one by 
one in a spatter. Then, the laminated structure of the stripe-like cathode electrode 1 1 and 
a thin film 20 can be obtained by removing the thin film and conductor layer on it in a 
mask layer list. Such a process is also included by the process which forms a cathode 
electrode on a base material, and the process which forms the thin film which consists of 
a metal or metallic compounds on a cathode electrode. 

[0138] [Process -510] Subsequently a particle 21 is arranged on a thin film 20 like the 



[process -120] of the gestalt 1 of operation. Specifically, a particle 21 is arranged on the 
whole surface. Then, the electron emission section formation field 22 of the shape of an 
island which consists of the thin film 20 which performed anisotropic etching to the thin 
film 20 like the [process -130] of the gestalt 1 of operation by using a particle 21 as the 
mask for etching, removed the particle 21 after leaving alternatively the thin film 20 
located under a particle 21, with was left behind is formed (refer to (A) of drawing 1 1 ). 
[0139] An insulating layer 12 is formed in the whole surface like [a process -520], next 
the [process -310] of the gestalt 3 of operation (refer to (B) of drawing 1 1 ). Subsequently 
The gate electrode 13 which has 1st opening 14A is formed, further, 2nd opening 14B is 
formed in an insulating layer 12, and the cathode electrode 1 1 and the electron emission 
section formation field 22 are exposed at the pars basilaris ossis occipitalis of 2nd 
opening 14B (refer to (A) of drawing 12 ). 

[0140] [Process -530] Subsequently the electron emission section 15 which consists of 
the graphite which has crystallinity is alternatively formed on the electron emission 
section formation field 22 like the [process -140] of the gestalt 1 of operation based on a 
CVD method (refer to (B) of drawing 12 ). 

[0141] After that [ [process -540] ], the [process -320] of the gestalt 3 of operation and 
the same process are performed, and, subsequently the assembly of a display is 
performed like the [process -150] of the gestalt 1 of operation. v 
[0142] (Gestalt 6 of operation) The gestalt 6 of operation is also deformation of the 
gestalt 3 of operation, and is related with the manufacture approach of the 2nd D. In 
addition, the field emission component in the gestalt 6 of operation also has the 1 st 
structure. 

[0143] Since the display of the gestalt 6 of operation has the same structure as the display 
of the gestalt 3 of operation, detailed explanation is omitted. Hereafter, the manufacture 
approach of the electron emission equipment of the gestalt 6 operation, the manufacture 
approach (the manufacture approach of the 2nd D) of a field emission component, and 
the manufacture approach of a display are explained with reference to typical drawing 13 
which is end view a part, such as a base material, - drawing 15 . 
[0144] [Process -600] The cathode electrode 1 1 is first formed in base material top 10 
like the [process -100] of the gestalt 1 of operation. 

[0145] [Process -610] Subsequently, like the [process -310] of the gestalt 3 of operation, 
after forming an insulating layer 12 in the whole surface, the gate electrode 13 which has 
1st opening 14A is formed, further, 2nd opening 14B is formed in an insulating layer 12, 
and the cathode electrode 1 1 is exposed at the pars basilaris ossis occipitalis of 2nd 
opening 14B (refer to (A) of drawing 13 ). 

[0146] A thin film 20 is formed like the [process -1 10] of the gestalt 1 of operation after 
that [ [process -620] ] on the cathode electrode 1 1 exposed to the pars basilaris ossis 
occipitalis of 2nd opening 14B. Therefore, the mask layer 16 which consists of the mask 
ingredient which the front face of the cathode electrode 1 1 exposed is first formed in the 
center section of the pars basilaris ossis occipitalis of 2nd opening 14B (refer to (B) of 
drawing 13 ). After specifically forming a mask layer with a spin coat method all over 
including the inside of opening 14A and 14B, the mask layer 16 can be obtained by 
forming a pore in the mask layer located in the center section of the pars basilaris ossis 
occipitalis of 2nd opening 14B based on a lithography technique. In the gestalt 6 of 
operation, the mask layer 16 has covered some cathode electrodes 1 1 located in the pars 



basilaris ossis occipitalis of 2nd opening 14B, the side attachment wall of 2nd opening 
14B, the side attachment wall of 1st opening 14A, the gate electrode 13, and the 
insulating layer 12. Although a thin film 20 is formed in the front face of the part of the 
cathode electrode 1 1 located in the center section of the pars basilaris ossis occipitalis of 
2nd opening 14B at subsequent processes by this, it can prevent certainly that the cathode 
electrode 1 1 and the gate electrode 13 short-circuit by formation of a thin film 20. And 
after forming a thin film 20 like the [process -1 10] of the gestalt 1 of operation, the mask 
layer 16 is removed (refer to (A) of drawing 14 ). 

[0147] A particle 21 is arranged on the exposed thin film 20 like [a process -630], next 
the [process -120] of the gestalt 1 of operation. Specifically, a particle 21 is arranged on 
the whole surface. Then, the electron emission section formation field 22 of the shape of 
an island which consists of the thin film 20 which performed anisotropic etching to the 
thin film 20 like the [process -130] of the gestalt 1 of operation by using a particle 21 as 
the mask for etching, removed the particle 21 after leaving alternatively the thin film 20 
located under a particle 2 1 , with was left behind is formed (refer to (B) of drawing 14 ). 
[0148] [Process -640] Subsequently the electron emission section 15 which consists of 
the graphite which has crystallinity is alternatively formed on the electron emission 
section formation field 22 like the [process -140] of the gestalt 1 of operation based on a 
CVD method (refer to drawing 15 ). 

[0149] After that [ [process -650] ], the [process -320] of the gestalt 3 of operation and 
the same process are performed, and, subsequently the assembly of a display is 
performed like the [process -150] of the gestalt 1 of operation. 
[0150] (Gestalt 7 of operation) The gestalt 7 of operation is also deformation of the 
gestalt 3 of operation. The field emission component in the gestalt 7 of operation has the 
2nd structure. That is, the field-emission component of the gestalt 7 of operation consists 
of the electron-emission section 15 formed on the electron-emission section formation 
field 22 of the shape of an island formed on the band-like gate electrode supporter 1 12 
which consists of the insulating material arranged on the base material 10, the cathode 
electrode 1 1 formed on the base material 10, the gate electrode 1 13 which consists of 
band-like ingredient 1 13 A in which two or more openings 1 14 were formed, and the 
cathode electrode 11, and the electron-emission section formation field 22. The electron 
emission section 15 consists of graphite (carbon nanotube which specifically consisted of 
graphite which has sp2 association) which has the crystallinity formed on the electron 
emission section formation field 22. And band-like ingredient 1 13A is laid so that the top 
face of the gate electrode supporter 1 12 may be touched, and so that opening 1 14 may be 
located above the electron emission section 15. Electron emission equipment consists of 
the electron emission section formed on the electron emission section formation field 22 
of the formed shape of an island formed on the conductor layer (it also sets in the gestalt 
7 of operation and is specifically the cathode electrode 1 1), and the electron emission 
section formation field 22. 

[0151] Band-like ingredient 1 13A is being fixed to the top face of the gate electrode 
supporter 1 12 with thermosetting adhesive (for example, epoxy system adhesives). a part 
of typical field emission component of the gestalt 7 of operation — a sectional view is 
shown in (A) of drawing 16 , and the typical plot plan of the gate electrode supporter 1 12 
is shown in the cathode electrode 1 1, band-like ingredient 1 13A and the gate electrode 
1 13, and a list at (B) of drawing 1616 . 



[0152] Hereafter, an example of the manufacture approach (the manufacture approach of 
the 2nd E) of the field emission component of the gestalt 7 of operation is explained. 
[0153] [Process -700] The band-like gate electrode supporter 1 12 is first formed for 
example, based on the sandblasting method on a base material 10. Or the gate electrode 
supporter 1 12 may be formed again based on the combination of a CVD method and the 
etching method. 

[0154] It is made to be the same as that of the [process -100] of the gestalt 1 of operation 
after that [ [process -710] ]. Form the cathode electrode 1 1 on a base material 10, and it is 
further made to be the same as that of the [process -1 10] of the gestalt 1 of operation. 
Form a thin film 20 on the cathode electrode 1 1 , and it is made to be the same as that of 
the [process -120] of the gestalt 1 of operation. Arrange a particle 21 on a thin film 20, 
and it is made to be the same as that of the [process -130] of the gestalt 1 of operation. 
Anisotropic etching is performed to a thin film 20 by using a particle 21 as the mask for 
etching, and it leaves alternatively the thin film 20 located under a particle 21 . 
Subsequently Form the electron emission section formation field 22 of the shape of an 
island which consists of the thin film 20 which removed the particle 21, with was left 
behind, and it is further made to be the same as that of the [process -140] of the gestalt 1 
of operation. Based on a CVD method, the electron emission section 15 which consists of 
the graphite which has crystallinity is alternatively formed on the electron emission 
section formation field 22. 

[0155] [Process -720] Stripe-like band-like ingredient 1 13A in which two or more 
openings 1 14 were formed is arranged in the condition of having been supported by the 
gate electrode supporter 1 12 so that two or more openings 1 14 might be located above 
the electron emission section 15, after that, with it consists of stripe-like band-like 
ingredient 1 13 A, and the gate electrode 113 which has two or more openings 1 14 is 
located above the electron emission section 15. Stripe-like band-like ingredient 1 13A is 
fixable to the top face of the gate electrode supporter 112 with thermosetting adhesive 
(for example, epoxy system adhesives). In addition, the projection image of the stripe- 
like cathode electrode 1 1 and the projection image of stripe-like band-like ingredient 
1 13A intersect perpendicularly. 

[0156] In addition, it can also consider as the typical structure near the edge of a base 
material 10 where the both ends of stripe-like band-like ingredient 1 13A are being fixed 
to the periphery of a base material 10 so that a sectional view may be shown in part at 
drawing 17 . The height 1 17 is beforehand formed in the periphery of a base material 10, 
and the thin layer 1 18 of the same ingredient as the ingredient which constitutes band-like 
ingredient 1 13A in the top face of this height 1 17 is more specifically formed. And where 
stripe-like band-like ingredient 1 13A is laid, laser is used and welded to this thin layer 
1 18. In addition, a height 1 17 can be formed in formation and coincidence of for 
example, a gate electrode supporter. 

[0157] The flat-surface configuration of the opening 1 14 in the field emission component 
of the gestalt 7 of operation is not limited circularly. The modification of the 
configuration of opening 1 14 prepared in band-like ingredient 1 13A is illustrated to (A) 
of drawing 18 R> 8, (B), (C), and (D). 

[0158] Moreover, in the gestalt 7 of operation, after performing [a process -710], [a 
process -700] may be performed. 

[0159] As mentioned above, although this invention was explained based on the gestalt of 



implementation of invention, this invention is not limited to these. In the gestalt of 
implementation of invention, although the electron emission section was constituted from 
a carbon nanotube, it is also possible to form the electron emission section which can 
constitute the electron emission section from a carbon nano fiber depending on the CVD 
conditions for forming the electron emission section, or has a conic configuration again. 
[0160] In a field emission component, although the one electron emission section 
explained the gestalt corresponding to one opening chiefly, if it depends on the structure 
of a field emission component, it can also consider as the gestalt to which two or more 
electron emission sections corresponded to one opening, or the gestalt corresponding to 
two or more openings in the one electron emission section. Or it can also consider as the 
gestalt which prepares two or more 1st openings in a gate electrode, prepares the 2nd one 
opening which was open for free passage to two or more 1st openings concerning an 
insulating layer, and prepares 1 or two or more electron emission sections again. 
[0161] In the gestalt of implementation of invention, although the thin film was formed in 
the spatter, it can also form with a CVD method or electrolysis plating. For example, the 
conditions for forming the thin film which consists of nickel (nickel) based on 
electrolysis plating are illustrated to the following table 4. In addition, a nickel plate is 
used as an anode plate. Moreover, what is necessary is just to perform electrolytic plating 
of the conditions illustrated to the following table 5, in order to form the thin film which 
consists of iron (Fe). In addition, a griddle is used as an anode plate. Furthermore, what is 
necessary is just to perform electroplating of the conditions illustrated to the following 
table 6, in order to form the thin film which consists of cobalt (Co). In addition, a cobalt 
plate is used as an anode plate. 
[0162] 
[Table 4] 

Plating bath presentation: Ammonium chloride 1 % of the weight Boric acid 2 % of the 
weight Nickel sulfate 4 % of the weight Sodium dodecyl sulfate Whenever [0.1 % of the 
weight plating bath temperature ]: 50-degreeC force current : An anode plate / gate inter- 
electrode 25 mA/dm2 : A gate electrode / cathode inter-electrode 0.5 mA/dm2 [0163] 
[Table 5] 

Plating bath presentation: Ammonium chloride 1 % of the weight Boric acid 2 % of the 
weight Iron sulfate 4 % of the weight Sodium dodecyl sulfate Whenever [ 0.1 % of the 
weight plating bath temperature ]: 50-degreeC force current : An anode plate / gate inter- 
electrode 25 mA/dm2 : A gate electrode / cathode inter-electrode 0.5 mA/dm2 [0164] 
[Table 6] 

Plating bath presentation: Ammonium chloride 1 % of the weight Boric acid 2 % of the 
weight Cobalt sulfate 4 % of the weight Sodium dodecyl sulfate Whenever [ 0.1 % of the 
weight plating bath temperature ]: 50-degreeC force current : An anode plate / gate inter- 
electrode 25 mA/dm2 : A gate electrode / cathode inter-electrode 0.5 mA/dm2 [0165] In 
the cold cathode field-electron-emission component of this invention, the 2nd insulating 
layer 62 may be further formed on the gate electrode 13 and an insulating layer 12, and 
the convergence electrode 63 may be formed on the 2nd insulating layer 62. a part of 
typical field emission component which has such structure — end view is shown in 
drawing 19 . The 3rd opening 64 which was open for free passage to 1st opening 14A is 
formed in the 2nd insulating layer 62. If the gestalt 3 of operation has formation of the 
convergence electrode 63 In [a process -310], after forming the stripe-like gate electrode 



13 on an insulating layer 12, the 2nd insulating layer 62 is formed. Subsequently What is 
necessary is to form the 3rd opening 64 in the convergence electrode 63 and the 2nd 
insulating layer 62, and just to prepare 1st opening 14A in the gate electrode 13 further, 
after forming the convergence electrode 63 by which patterning was carried out on the 
2nd insulating layer 62. In addition, depending on patterning of a convergence electrode, 
it can also consider as the convergence electrode of a format with which 1, two or more 
electron emission sections, 1, or the convergence electrode units corresponding to two or 
more pixels gathered, or can also consider as the convergence electrode of the format 
which covered the service area with the electrical conducting material of the shape of a 
sheet of one sheet again. 

[0166] In addition, after a convergence electrode forms the insulator layer which changes 
from Si02 to both sides of the metal plate which consists of a nickel-Fe alloy 10 
micrometers of 42% of thickness numbers, it not only forms it by such approach, but it 
can produce a convergence electrode by forming opening in the field corresponding to 
each pixel punching and by etching. And by accumulating a cathode panel, a metal plate, 
and an anode panel, and heat-treating by arranging a frame in the periphery section of 
both panels The insulator layer and insulating layer 12 which were formed in one field of 
a metal plate can be pasted up, the insulator layer and anode panel which were formed in 
the field of another side of a metal plate can be pasted up, these members can be made to 
be able to unify, and a display can also be completed by carrying out vacuum enclosure 
after that. 

[0167] A gate electrode can also be used as the gate electrode of the format which 
covered the service area with the electrical conducting material (it has opening) of the 
shape of a sheet of one sheet. In this case, it considers as the same structure with the 
modification of the gestalt 1 of the operation which has a rectangle configuration having 
explained the cathode electrode. And a forward electrical potential difference (for 
example, 160 volts) is impressed to a gate electrode. Furthermore, the switching element 
which consists of TFT is prepared between the cathode electrodes and cathode electrode 
control circuits which constitute each pixel, the impression condition to the cathode 
electrode which constitutes each pixel is controlled by actuation of this switching 
element, and the luminescence condition of a pixel is controlled by it. 
[0168] Or a cathode electrode can also be used as the cathode electrode of the format 
which covered the service area with the electrical conducting material of the shape of a 
sheet of one sheet again. In this case, it changes from a field emission component to the 
predetermined part of the electrical conducting material of the shape of a sheet of one 
sheet, and the electron emission field which constitutes each pixel is formed. And an 
electrical potential difference (for example, 0 volt) is impressed to a cathode electrode. 
Furthermore, the switching element which consists of TFT is prepared between the gate 
electrodes of a rectangle configuration and gate electrode control circuits which 
constitute each pixel, the condition of the electric field to the electron emission section 
which constitutes each pixel of being added is controlled by actuation of this switching 
element, and the luminescence condition of a pixel is controlled by it. 
[0169] 

[Effect of the Invention] As a result of being able to obtain a detailed electron emission 
section formation field by choosing the path of a particle as the electron emission 
equipment of this invention and its manufacture approach, a cold cathode field-electron- 



emission component and its manufacture approach, and a list appropriately in a cold 
cathode field-electron-emission display and its manufacture approach, the electron 
emission section in which the point which is the part which emits an electron was 
radicalized can be obtained. So, the effectiveness of the electron emission from the 
electron emission section can improve, and reduction of threshold potential deltaVth can 
be aimed at, the image display which suppressed a flicker was stabilized and the cold 
cathode field-electron-emission display of a low power can be offered. And since the 
electron emission section consists of graphite which has crystallinity, low threshold 
potential deltaVth can be attained. 

[0170] Moreover, since the electron emission section which has a path in general equal to 
the path of a particle can be formed, the electron emission section which has a desired 
path easily can be formed by changing a particle. Furthermore, if a particle is distributed 
in a solvent, by changing the amount of the particle in a solvent, it can control easily in 
the consistency of a request of the consistency of an electron emission section formation 
field, as a result the consistency of the electron emission section, and the consistency in 
the electron emission field of the electron emission section can be optimized easily. In 
addition, neither an X-ray-lithography technique nor an electron-beam-lithography 
technique needs to use a semi-conductor manufacture process, and the cold cathode field- 
electron-emission display possessing the field emission component which has the detailed 
electron emission section or this electron emission section with equipment simple and 
cheap moreover can be formed cheaply. 

[0171] Moreover, according to the etching approach of the thin film of this invention, the 
detailed field below the limitation of the present photolithography technique can be 
formed in a thin film by choosing the path of a particle appropriately. Furthermore, if a 
particle is distributed in a solvent, it is easily controllable in the consistency of a request 
of the consistency of the thin film etched and left behind by changing the amount of the 
particle in a solvent. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

IDrawing 11 the cold cathode field-electron-emission display of the gestalt 1 of 
implementation of invention is typical — it is a sectional view a part. 
[Drawing 2] typical [ base material / for explaining the manufacture approach of the cold 
cathode field-electron-emission component in the gestalt 1 of implementation of 
invention ] — it is a sectional view a part. 

[Drawing 31 typical [ substrate / for explaining the manufacture approach of the anode 
panel in the cold cathode field-electron-emission display of the gestalt 1 of 
implementation of invention ] — it is a sectional view a part. 

[Drawing 41 It is the typical perspective view of the one electron emission section in the 
modification of the cold cathode field-electron-emission display of the gestalt 1 of 
implementation of invention. 

[Drawing 51 the cold cathode field-electron-emission display of the gestalt 3 of 
implementation of invention is typical - it is end view a part. 

[Drawing 61 It is a typical partial perspective view when disassembling the cathode panel 
and anode panel in a cold cathode field-electron-emission display of a gestalt 3 of 



implementation of invention. 

[Drawing 71 typical [ base material / for explaining the manufacture approach of the cold 
cathode field-electron-emission component in the gestalt 3 of implementation of 
invention ] - it is end view a part. 

FDrawing 81 typical [ base material / for explaining the manufacture approach of the cold 
cathode field-electron-emission component in the gestalt 3 of implementation of 
invention following on drawing 7 ] — it is end view a part. 

fPrawing 91 typical [ base material / for explaining the manufacture approach of the cold 
cathode field-electron-emission component in the gestalt 4 of implementation of 
invention ] - it is end view a part. 

fPrawing 101 typical [ base material / for explaining the manufacture approach of the 
cold cathode field-electron-emission component in the gestalt 4 of implementation of 
invention following on drawing 9 ] — it is end view a part. 

fPrawing 111 typical [ base material / for explaining the manufacture approach of the 
cold cathode field-electron-emission component in the gestalt 5 of implementation of 
invention ] — it is end view a part. 

fPrawing 121 typical [ base material / for explaining the manufacture approach of the 
cold cathode field-electron-emission component in the gestalt 5 of implementation of 
invention following on drawing 1 1 ] — it is end view a part. 

fPrawing 131 typical [ base material / for explaining the manufacture approach of the 
cold cathode field-electron-emission component in the gestalt 6 of implementation of 
invention ] - it is end view a part. 

fPrawing 141 typical [ base material / for explaining the manufacture approach of the 
cold cathode field-electron-emission component in the gestalt 6 of implementation of 
invention following on drawing 13 ] — it is end view a part. 

fPrawing 151 typical [ base material / for explaining the manufacture approach of the 
cold cathode field-electron-emission component in the gestalt 6 of implementation of 
invention following on drawing 14 ] — it is end view a part. 

[Prawing 161 the cold cathode field-electron-emission component in the gestalt 7 of 
implementation of invention is typical — they are typical plot plans, such as a sectional 
view and a gate electrode, a part. 

fPrawing 171 the cold cathode field-electron-emission component in the modification of 
the gestalt 7 of implementation of invention is typical — it is a sectional view a part. 
fPrawing 181 It is the typical top view showing two or more openings which the gate 
electrode in the gestalt 7 of implementation of invention has. 

fPrawing 191 the cold cathode field-electron-emission component which is deformation 
of the cold cathode field-electron-emission component of the gestalt 3 of implementation 
of invention, and was equipped with the convergence electrode is typical — it is end view 
apart. 

fPrawing 201 It is the mimetic diagram showing the example of a configuration of the 
conventional cold cathode field-electron-emission display equipped with the Spindt mold 
cold cathode field-electron-emission component. 

fPrawing 211 typical [ base material / for explaining the manufacture approach of the 
conventional Spindt mold cold cathode field-electron-emission component ] - it is end 
view a part. 

fPrawing 221 typical [ base material / for continuing at drawing 21 and explaining the 



manufacture approach of the conventional Spindt mold cold cathode field-electron- 
emission component ] — it is end view a part. 
[Description of Notations] 

CP ... A cathode panel, AP ... An anode panel, 10 ... Base material, 1 1 ... A cathode 
electrode, 12 ... An insulating layer, 1 12 ... Gate electrode supporter, 13,1 13 ... A gate 
electrode, 14, 14A, 14B, 1 14 ... Opening, 15 [ ... Particle, ] ... The electron emission 
section, 16 ... A mask layer, 20 ... A thin film, 21 22 ... An electron emission section 
formation field, 30 ... A substrate, 31, 31R, 31G, 31B ... Fluorescent substance layer, 32 [ 
... A cathode electrode control circuit, 41 / ... A gate electrode control circuit, 42 / ... 
Anode electrode control circuit ] ... A black matrix, 33 ... An anode electrode, 34 ... A 
frame, 40 
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itft?**, 

?Z u^A h HMJlic WtMT 6£&c J: 9 It ^ C 
ft©- «2fi[>BBQ8PCM, 9 1 ©HP3©t*£ 

&0 y- ^ a i? trcfcia $ hfcWiT. it 2 © 

£ h <ox \ ti v - KSS4 ^ 
S«tcj:-5t1SI|T4Ct*WK:|S(l±U»*. «£tc 
J: VCti, **- hSft©±©*&-** *Sf&S 

etc*. **i*ax. */- h«fttcs»**>n&si©iaQ 

ttCifflft© f- V Sft©±©»* ^**JI -rtjfi b X 4> 
J:i» U Ml h ttft±£0J|I 1 © 

momt m 2 ©wpftjoms*"? a * bt&k u -c <> x 

V D i: o C ti, h sft±K S^B!ciijS|W©.i$ 

na«nw, *»*>«•?- fcWtfbfc&s^fliffls ft* c 
tsfti*. m <e> ©^tTBi©vrft*©iecc 

[ 0 0 3 7] «<&l*MX *#H«MH2flaW»Cift6» 
©Silic^&^^ftgps+BJtffl^^SWME^tc 
X. m*W^h&ZWtt&i>l*\t#WV>lr- hsft 

in (E> **t?i*fc». ^©ssD^igjssftfc^ 

T. £2E©!i«£-£?*i^JfciS£#A*> -SriSffiriC 

[ 0 0 3 8 ] m 2 E©SSia£&tC;fc vCli, */- h^ft 
xfcsHi (£9 £^ A h ? «f 7'i*©* v- FMdO 
SIM *>*Ih* «&»©*; V-KSfli*— S0)*V-K 
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16 

-?x®m> K*sn, rapgpcca»iisnfc^- hsft 

^^.^©ffiitttWSI »3 . V- h «ft£tt fit* ft 

h. i&m±.Km&zm?i>ir- h^ft 
[ 0 039] *%m<^*&fti£&f03iiMi;&. 

10 ffiSrStPSI 1 ©3fe4>6t»{*S2 ©S«iK<fc&£|$fts 

itgi* 1 x 1 O-'mDI 1 x l 0" n. *? * 0< i* 1 x 
l O-'inTbSl x l O-'m-CfcO, ®SS©^J13lii 
x l 0-'m7l(55x l 0 'm, $f5U<til x i .:)-" in 
Tim. 1 x l O'ffi-CfcO SJg©^S^ifi]ic4jW4?lJi 

©i * > yiig* e r , , m&<o&mim£ a w sen 

20 ^©x^l^ifta-SrERjiUfci:*. ERj SO. 
1 ER, K5l/<i*ER J gO. OlER^tttfiT-S 

c i wa^sitf wii* wfi£f at'ia =&^m 

J:oC, ER,S0. lER,*#iaS*4Ct*fC* 

&. n. » &<ifes^i)^aK)jyeo©A4ui£a« i x 

1 O-'inftSl x l O 'mif &C£^U>, 
[004 0 ] ^^©iSS^ccij^^c, wJ£±^©i» 

&?ht%^tt®j=ktr>hfiZ\.,\.>. ifc, Wli ffc 
^W5vf@.^^s CCVDS) Xtt^flBfl^-f|.^j£ (P 
VD^E) ccril5fi£l/, *4c»tiX, 

*£Str>'jay.t;£T.'U5+, vfkfl. ©fk^. 

ic «fc aUtfifli vt7 AM k^Si&c * fk 



http://www4.ipdl.ncipi.go.jp/NSAPITMP/web646/20060112083741832108.gif 



1/11/2006 



Page 1 of 1 



17 

[004 1] ±iE©St 1 ©gfl£&«T£fc«>©##yil3 
©S+ft S^iSi* , ( a ) 3S*J5±K£JA $ ftta&P 
^ < li^<k£infc&fi£4lM*©S+iJ^^titlff 

[0042] *£«©**»tij^**ui*©a!j6tf 

[0043] ±i2©H 1 ©gft*ifea'r6ft:tt©*JMJ 
fcaftBfcssWftffi^+li, ( a ) SfWfcktcfcW 

V - K«ft. { t) ) i7 V - F BUbttBAS ft 20 
fcAttOSfttlhttSJiSfRt*, SO'. ( c ) ttfftffltt 
MffllhttlMttftfcflrcftllltf. *JMHf ftftfeft 

«n«?ft(iuit?-r* *c . ms*&tii®&!mwit, 

[0044] ±!2©SI 1 egfltJiarftfcMtiM! 

©as 2 ©me f^^sses^e^&m^ii. mat 3 
s>©^g*si mn^ft &^mw *iitow * ft&fc 

ftftreftttft^TAft. Wfc, *S5B©sr2©S1itc 30 
fcaftBfcs^STftSS+li, { a ) £i#0J:f£!8W 
fcftfc* v -HIS, ( b > *7 V - F SS±ic jJS fi£3 ft 

&stg©s^&di««fiSji«, ( c > vmmmm 
«±«c«jasft&s*Mi». six. (d}s+»ai^ 

©±£ecffi§£3ft ^p^w^&y-hsn. «m 
gJSUi*, ^e^Si|ij^BEp.i|th(Cff5(a3ftA:«*^«i* 

r oo a si h^.©aioc-Hff!*-#s£-rAfeA©**«fl 40 
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[ o o 4 6 ] m. **m<om i ©£&£$£$&&«?? 
**fcffl*5iilBK:*-j , ctt, r^- reserves 
ftfc^pK * , h > 4 e«? 
e>s+*flcffi $ ft . c ©flMW F Slice 
sitfM&n. ^jfet^stcas^-^*. 7s-fui*. 

1 IttDMtttf h *fl93&««4S $*§a£&lf UT I* 

©«&. ih***ja* ^s^feasii^tc, 
©gtfratmr*. *©&*>£!*, put*, iphs-ms 
i«T*«iuMtefcv- FsstftiBB&anfcJu 

»^>y»*»»ftttJ:i». *v-HI 
h ? 4 zf&t (.,, 7^- Ktt<DM|2ft& * V - 
K«tt©Mlini i JWUfcT ■SJr^tc. * y - K«ff&P 

- F«S©tN?»t*Sirr*WN ( tir, 7 ✓ - KS 
l/oy-nHHHWiW) tctigfafcS©^ 

&«?*ifcffl s *i£„ i r ✓ - f *s/ 

©SB^JIi. S*WlCtt, ^JTAT**. C©«fc5&*§ 
tf©ftRSM*S?ftti1&*£IB©«ai*. ffiil**-? 
MJ£A-#3$teJ:0fTfc>ft4. EPfc. ftv-raStcffi 
#H(efl©tSEtiRiipl,. 7^- HI&(CffittffJf£jE© 

WEzeom-z. zo&m. jffiBRZtitcftv- fs$ 

tttS#i$ftrc7>'-KSfi ?figiR3ftfe 
*V - KflWtJUaBRSftfcT^- KW) i©7^- 
KSSi/^V- FSftatSfUlSCC&g'r*»&tfia5* 

^iSiRWec^^jsa^s+^flta^ft, c©s^r 

✓ - K<WWC9|*|*W&ft"C7>— F^*.'U«rwfi£f * 
[0047] ±I2©M 1 ©gflMrMT&fcM^IHI 

m 3 s^M©?sr*SePs + B*fij^£E'c;fc i . ep 

. *§mv>& 2 ©!ftfe(c (Uiftftn tttU&ii 
r^- k.'<*^#. f-ft^>©mMn?M«»ftTsu»» 
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^g©&it©©£ft©&t£&*E>a?*U» 0 ffi, *K5<f 
7'tt©*7 v - K Sfe <h Ah 7 <f ^ V- ^ *fe©ff S; 

^sttriisis ( s+Btassi^c* o , i 
r ap^i rt<c. 2 a*-? h y **tttcB5Usn 

^•B2?i!ii, S*ftKt*. 7>*\fc'C**. *7V-Kfl5 
[ 0 0 4 9] #£W3l+&ffiSlg. 9 1 ©fltttSl, < 

x. *#wi©iii i ©js^s t, < (t»2 ©m(cft&tiH& 
^©TOta** i x i o-'mns i x i o-'in. s?* 

<i* 1 x i 0" 9 m7!»Ml x i (r'nrC&O, g+ftfijas 
Mff*a>¥i&JI3l*l x i 0- a m7)S5 x i «)-m, 
*»L<l*i x i o-'aTillx i o-'inrfc-scta* 30 

\t\ x 1 0"m7)£l x l O 'm, »Sl,<tii x 1 0 
»m7^1 x i O-'aTftfiCt^iJW.. 
[ 0 0 5 0 ] *5KU©M2 ©MUft«tiMlMff*?- 

at,&©2roiHrKB*ifi5BE3n. tMmmtc&MZtxtc'm at, 
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&c c©j:^ft<wt*, (sm±. sr2 
<fM^mm%m%mnm^m^t^. com 

2 ©titttHT Sfflttftg WSiFittBim*, *E»?3© 

* 2 E ©3Sji# a:icg-3* f#* c i #-c a 
[ o 052] *sm<oia&$&K.*>'>xit, 

H, > , x.$t> {CiH»> , 7*n;<> (CjH.) , 7** 
> (CiHi,) , x^U> (CiH,) , r-fe?U> (Ci 

x*^-*, r-bh>, ^>-fe>, * 

«r{!Eirr -2>fefc(£, ^ «J •? A ( H e ) *T A ( A 

7 y a h Msi+o^, iS^ii©^< <ti» 9 9 7 t ^ h 

[ 0 0 5 3 3 S^MSf3^%fU.^f 4ft#fl>C V Date* 

X-?Hf«3» i 0"m" ' (10'fflffl- 1 ) ett. 1/ < 
iil 0 s ' m- ( 1 O l min- , > U±, -«»SEb<tti 
0 " ar 1 (10" in in" ' > «±«Mfc|*©7" 5» X-? C V D 

te»©c v d^«, x&frictUT x«E*Enfq Ufci* 

Ht? Kmttfl 7^1 5ft V. a?S</<J*5ftV7^ 
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^>>(>CVDft£iSffibT:*>J:<,». iS^tCfc^r 
li. ttCVD£«WB0-C4>J:i*. W. ^^BSdigll*^ 
flj^«X1!(C49C!r«$}v|*ttrtf(U€. 6 0 0" c« 
T. ff£O<<*5 0 0 a CUT, KKI7*O<a4 0 0 
' CUT, -S»5O<«3 0 0 CWT4f«C4# 
T***o jd*f*JBJ»jM[©THltt, «?ft a J)tf£KJftO 

[ 0 0 5 4] *^<Dm+t&&£&&ll>\t<-<DU&il 

ft. 4EMa>9iom£o<tm2CDm(ci£«m io 

setts'* &c»£tc!>l&;££ (jy.r. cn&eigffci, 
t. sue, *4£9i£flKiifld**&> Kfctt£t$aii* 

fe*-i<>^y^T^. •<-■?>, tj-tf^fs 

&^S^~#>*y7 W;<-©Jg[fflfC7*:JU:7 7^57 
p'tt£*1IT4«*Smi, BUT. QWDtiteM+fr 

tt*w.&fef& o . c n* (DtzRmvn* 

h 1*- ^ M&frtltc * * - TPS* 4 - 

*:> 7 ✓ 7 t -r < - fab 4 . ii^tc J: o r li, PJSI1*© 
«tt * w off *. -s^&tii&Ai i'© «fc 0 ftlt&fc ft 4 

tc. l -xz>*7 r/iPh m!& 5 ftfcSTft 

gsu. i 3 t ^-«»6<iiiastife« 
^*H«w*»«sn*. S(,4ft^.ntf . £<■*. i -?© 

4 hoc«*<i (^7t-( httJUft-?- cH*&ifc> a^sS 40 
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<Ag> , £ (All) , -f >*>-5A (In), 
(Msi) , M*s>0i» (Pd) SDfjrijiSA (Tl) 

&ai-C*&i». 4»"C*», Ni, Mo. T j , Co. F 
e. Pt, 2 si. Pb, Pd, cn?>©7c3& 
&St^PftSl9, M£Jf!l<&C£0«M I Ot>. Etc 

[ 0 0 5 6 ] *^C>ra#&ft&l^tffti£?r**&4J 

©»«©x9^>jrft»c*nt4<ft«to-c, «*. x 

9-*7Jt>a— *. ^ V7'Dt.'ir.'l;3-.'l, 7"feh>& 

tt. i»i#^Tr6jR*«:49l'Tia»tff;l«J:^». 
[ 0 0 5 7 ] *R4!ft)ra#&*&<r 

^r*ttit<Era. Rtt-ro^egghr 477ft 

[ 0 0 5 8 ] m 1 ©1lai*1W , *fW»»WI«^J«iJ3R 

*2 GMQIB&i*. -»-©*fi6H»i OT «>^(,»l/ 
{ Bfl *> , 1 -XDW 1 4>MD flUCftft L I 2 ©H 
P#t»WCiJ:^0) . ^-©HlfcMfftO-CfcJ: 

(Biife, |t^©^i©^D^tc^r£Lr 1 -^«:'^2a> 

[ 0 0 5 9] $^<D32<£tt£ccft&$nMffS7- 

t-tt«* ftEtasP/U^i^w^Mjgwt. B2 ©lap 
nts:«i:<, ^rsaj^s+sstis^^^jiTaft^cs^i, 
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jjwHftaaw «»a±*c^*-i> ^sftfejp 2©^ 
Tsn«wae*«jsra**, intra, 

ux & J: i< i/ ( Vfe, i -3flD» i ©PUD^ccm or ! 

HWtel/T bJ:v» (Wfc. 3tt©*l©HC]*KttftO 
r 1 o©M2©|glLia!&Jf2fi£l/'C<>«fc<,0 . M&i*> M 

nm&mt. * * *■ > y < * 0 mwjtei*, 

[0 06 1] S^flEtijar^fiE«*lthK:*JWSs+&tfS^ 
«ft««©$ifi©Sffc4ft cm, iftBffffcJS) fcPS*? 30 

^SSi^r>*-r^'^@siiciawi-5'-r 9 oft?? 
X?tt, h?>xttea:?*X-?&. ^«$££§3:^X 
*D h D>*"67?X-?g, RF^X 

KC MM < / ft: AWT*! A C <L tfT * 40 



4*032 0 0 3- 11525 9 
^ V - K W©lM|»it t * h 9 ^ Ttt© h Sfii©JH 

Qewwcim i>, ^ v - Km i y- h e&& ©s& 
«wc**> *c. Wk©s^iktt«^iw«. lie, 
^ama**. ^ v - f •* ^©**sw c tm> 

[ 0 0 6 319 2©l£t£ &$|£&SM?tttl|% 
T£u< ittoHfcrtttJefci.T, 9 1 ©i§!Qs|tt>st2 
©PiD&©¥ffiijfl* (*v - FM&WttfittWC 

[0064]* V- K@fiS©^iiSt UXli. WIW4JI 

mmt «st * »4Ja±ic^B£$ n/t3g^@© 2 it« 

t*C«fc-7f, S+fe8^©$TfeS#14©i!5-<k£IIl£ 
Ci*-C*4. feta^S =& *tt»4 tUX. i"j2 
>*-.-W F (S i C) i<.»-?fe^-sK>*ttW. S i 

0A (RuO.) . wt*>**. mt*^*f\>w& 

x l 0»^1 x 1 O'Q, 5t4L/<ltSSMQi^tl«J: 

[ o 0 6 5] x^wmzvmSiK.mmsmmiim* 

$3 3S?Mi&rvg;g©£i!B£;£${<: * , r \t. mm 

ncxY^j zf&&m?z y-h&tii L,tc®, He 
mmwy-\>n±K. m2©«»ii*«j«u. c© 
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5> ©E&lkft *Jf& L*$ 4 ttVXTj g|T« 4„ ?/- Keg 
-•C* -3 T , 7 / - K^Si 4 * V - K m% 4 QffiieSgtt 

3»ttewsi » . jffiTitoE * RMm^ftiti 

44>T?*4. 

[ 0 0 6 7] *^(^r*fiiepe+&ti5^ : ? : €U< {* 

^i*£ft££«f4C4#*C*4#. 

4> . 5 j## 4 Htttcttigr 4 C 4 JS*C ft 4„ ^SOMMB 20 

[ 0 0 6 8] ig$#JS, iJ V- KJEtt. y- ^ sttsi* 

(W> , (Nfo> . »#jKTa),*'W 
> (Mo) , >oA (CD, TA5i$A (A 1 ) , 
SB (Cu) ^-ifejg, C*t*>©£Jl7G^&£tr£:£<fc4 
I'ttftM {flUtfT i N*©*ffctt*, WS i „ M 
oSi,. TiSu. TaS \ t *WW4 K) , * 30 
4*»«S/ 'J = > ( S s ) ««4U»f|i. I T O { W 

AnitfbDi} iPUmT4c &*?&4. cn*><Ds 

fe£ WAT 4tt*4*r , £i 'KBI&tfH 4 1/ T <> «fc <r »b , 
■C. CVDtt. ^>7l/-f^ 

1 0 0 6 9 3 jUj. h fttt£Lr < ttO&Sftf: fftg? 
4ttM4 . ^«4U«?ft@^fi^iffi&wG&?4 
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V D^tCTS^ ft 4 4 ft ©C V D *fS=td *} 

■**v- raster 4<t*ff#* 4. 

[ 0 0 7 0 ] 4688^^2 Ciffeij*Ja©m'SW4i 
I*. SiO„ SiN. Si ON. 1-flHl: 

4. t&ttJiotfaui*. cvd*, j£?n&, 

g. * 2 y - > BiMgv® a*D©7P * * 

4. 

[ 0 0 7 1 ] 7 s- K«®ttR»mg, iwtvK 

*ftttJ&n^®1§Ji$C<: J: -> r jfflCThtfJ: l EN fe , 
^S^H^SfSsSg^igil^ < r y - K 11 

KSS 4 St C CD!fc(CfflS $ nr 4»is«: li, 
7 y - KS&WJAftft4££ltfc£ 0,7-/- K^S 
i#^ig^-C*4£^***0, i TO i<tZs*J*UmL 
fbtt) ^©i8W«Sttf4^ffi^4 0 -77. *M«M 

if4) r**4i8^, SW. atta-CA-sTfeSfchKl 
»ftf*J147y- K^St^C©rt|«:g)33n'C04 
(7/- KflUlt*^**^? »fi*iMari'4) tB^tc 
I*. I TOWfiy. - Y-mm^tr- hefe^ilE^Sfe 

*4. 

[ 0 0 7 2] ffi*Wa*»*T48t*f*4 O-C. SSiie 

^®ite^stjfeft^eii^jg)«g^sr7fef*«:^^4 c 
r-ft4. mifi«ff*^ttui^M«w&^£is-c 
fc4«£, stife^sti^cA^-^jf$nroa<4 

^>y$nfc^ (R) , & (G) , W (B> ©Hlfet 

mi-4mjfef*s*v-i:icesg'r4c 4^t?s 
©=s> h mLt*H«fci»fc^ ? f ^ ^ 'j ? 

[ 0 0 7 3 ] 7 KSfis4S>*(^0:««4 tr, 
( 1 ) S*Lh(C 7/- KSft«Sc£0. TS- h'«5& 
0±tc**lttl **flW 4 w.®, ( 2 ) IttLhu: . 
&m O . Si#fcJS±K T y - F «ft*««r 4H 
JSC »«H r «ii<b«Tft4. A. ( 1 ) (D&fmctel* 
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[ o 075] *%w<»m i vim s.zf&2<Dmmic{&& 

2 0-4 0 0 ' CB&Oft BBMj^BttftftJiH » f <> 

J:<,». ^&{£lMiftl*HMi^Ttit. in 

A : gfe£ 1 5 7 " C ) ;-isl>0JL- £$a>m££ 

Sn, e Ag I6 {11=2 20-3 7 0' C> . Sn s , 
C us W&2 2 7-37C C > 3?C!>$i ( S n ) 
mtAjfc ; Pb.,.*Atr,.s (H43 0 4* C) . Pb 
s ,..Ai?... <Ib=304-365' C). Pb sy ..A 
tri.»Srt,. e (B£3 0 9' C) <P!>> 
teA,*: ; Zrtu A I > (ai=3 8 0' C ) 9®£ffi ( Z 20 
n ) %&mitA,td ; S n, P l) S! (11=3 0 0-3 14 
' C) , Sn,Pl>,. (sfc=i3 1 6-3 2 2" C) W) 
N-BJMIVtiA.K ;Au„Ga„ <B£3 8 1 ' C> 

[0076] Sfit5ft|*i<W*«!)Ha«r»dr«« 
£. H#HHStta*fT-?t:£J:i'b. **1<I*. BIB 

<cj:oTH*ftfcaBft»»u *str*ct*"c« 

*E/ffE«H >rn-c « C t> £ < . S fc , 9Bfil*#t 
BftBO&cBrStfA < flirt, l*A r 
r 0 0 7 7 1 Kfltel*'?* MS£ fltai* SWfc 40 
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[0078] ±.&<vn2<QBm&&&rz>tcto<o*nm 
<mmo> * 9 * > y*** . bube mt^um i* & 

f£. ^>yfl|^A^t l/'CSWWcWt/T 

Btfttx 9 * > ?*1tI ' . Bt&WriCittW * 

[ 0 079] j&m&s&G*- v y*&tc*>->i: 

3£ftNLh(CBffil/ft:B. SS«*»*1-&*^c*C?t^ 
Ct-mSti**. Sfc, SSB&, CVDtt, ^cptso 
fcPVDg, 3?,i*. *'9*£ <®S§> 9^<£SWBSB 
>* » ) c t*4u L/i». SSS* 

It. 3D^A f y ft *s«ys/ y ft Xttr .-u * + * & & 
&c taws u». Rtca. j- 5 *^ y«r, ^ sf>BiM 

i^. Si&^fO^^itStU'C, 1 x 1 0'»m 
Timi x ! o-'m, $f^U<(il x 1 O-'inTbMl x 1 
0 m«flntr 4 C i^'C*, wB©^K3 i Of, 
1 x 1 O-'inTjISxi 0 'm, SfS 0<Jil x 1 0" 
fflT^ll x 1 0"m*A*-r&C $/c, w 
BOttBM(C^«9niOx 9 *> ^ii^* E R, . 
BBcD^BMlcb^&BttTcfx ? f > jr^gp* E R 
, tl/fc&fc, ERi^O. 1 ER, ( fifSU<liER,g 
0 - 0 1 ERi & C &«iB« U Btt^W 

fr*«j«ca*"r4ct(cj:-jT:, ERi so. ier, , 
[ 0 0 8 0 ] *&6ti>BMax 9 y^tcje^r 

49®BB«>x?^>jr^CDBB9ff^ *ft««:ffB 
[008 1] *^©e^SSa^S5CK-ro^E^, 

tt. BttWBtB*|K:iiifW*c&lcj:-5T. Mtt 
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o>m*fc&mwwz<»Wki3&> m 1 

**> Jltf*©«jft*fc. £Oic, *£*!©Jia©x ? 

[ 0 08 4] *tt©£ft 1 ©*nM©tt£ftaHtti 
iBIB £B 1 ft* U 1 r>©Sflftf*5S+©g3Slfl&— $ 
Kfi|9*B2© CD) K.*T. HBtc*jl»*Ctit. S 

Jfrit $ tt'C C «fe©@ffltc 4JC »*C <>(Slfi|'C**o 
[ 0 0 8 5 ] *«!©«« 1 (CfcH£«?ftffll&t*. * 

(Cfc(,»Tl*- 9 ir.'U) ^^O&Wcc^fktU^JAVt 

£314*1!* * ^ 7 t 4 h < J: «j Aftflcci*. s p 1 

[0086] £ fc, |0lCD)i»| 1 (c4a(*&tt5MM&x? 

I*. £ft*M 0±.K.mit>tltct7V- FSftl 1 i, *7 20 

« 2 s i , ^&ft&&i&mm 2 2 ±£&js $ utcm^ 

ftttittl5*J4ft?6. HP*>, *7V- FSftl 1 (fc£ 

$2 2#£#iC£&l,TC»* B STfttH^.'S 

tti^jrA) 3^0, ttftfkttttl 51*, S^&ffi^ 
&£W«2 2 iKSfiftSftfcMtt**?* ^ ? t 

££. EtCli. £fe©3g3 1 (Cfctt&lbiittBa. @H 
ftUMIffdimKtt &ftfc * v - fj « * .'I C P . ©.ex. 
3t7fcf*JS3 I (#S#fe#S!ifc<£JI3 1 R, 
<#S3 1G, #EWfe3(fe8t*|*Ji3 IB) ir^-Kfllft 
3 3 1 *<t*fc 7s- ¥j < * .'l A P *s . *n Midfi 

-cttesn-ca*. ttfc©HX*wr«. 7^-k«s 

3 3 h ? ^ *Kr*4. V~VtO>iiV - F* 

§ i i ©mii?»&* h ? ^ :*|*©7 / - FM3 3 ©Si 
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£K J^ITi* ft#3 4©K*>0 K&S/S©**^* 

[ 0 0 8 8 ] 7 F'f**A PI*. AttffllCtf. tttiE 
3 0i, SS3 0±cc®fi£Sn, (Ail 

1*. a i- ? «t ^tt* k 9 h > tcse , *c©.^ s 

<#S3 1 t, ^at#®3 1 &SL J i&k&7M~*Jun 
mfrh&h* ±r>4 7&<D7 s - F«tt 3 3 IftAS 

n*ci»*. sr&f*JS3 i <t«##E3 i £©«©£$ 3 
o±(cii, ^ 9 9-9 n» 9 i»A3 2^/ssn-c^ 

h. W, 7? 9 9-9 h «J 9>^3 2?:tttSriCi*»r' 

i tts&r o 4>m^«>.»(^ - xck-j-c wt ^n^iiSRi* 

«f<r». E«CI*. IT09OfifiiSSn^&flS«7^-F 
Sfi«fitE3 0t1WWrtl3 1 i©Weawr£J:< , 
*>*<,»l*, StS3 0±(CSKi&nfcS?B»«lS*>^4 
7^-FeS3 3i, 7^-F^S3 3±CC©6£3nA: 

@ 3 1 -;>vH'^a3 2 ©±(C»SS nfc 
7* 2 - C A* 6lR »J , 7/- F« 3 3 4 eSWUH* 

[0 08 9] 1HXI*. ftV-F-'U^flUlCfev^Ah 
9^^!|*©*v-K«l li, *©±KHBflJtS*lfcS 

- K^*AAP©W«W«tt:B3l«ftfc9*#Ji3 1 1 
[ 0 0 9 0]$ 3t, ^7 V - K.'U AC P i 7 ✓ - K*t* 

.'Ua Pt©fti(ci*, M^.t.*H©8ift*-s(caBJ*ri 
ntt»KB6r. «>n*««;r'*>j:c>L, av*<C7Vi 

©FH^ CJ"7) 'C*-7"Ct>J:^o A-e-1^35 
I*. ifiW u i>£X<r>t7 v - K W©ttttft*©BMscE 

[0 09 1] C(D*«ft»:i)l>ttt. 7^-h"Sft3 

?!>ST ^ - PM 3 3 K.m&tivtP>ti usih&m 3 1 (CIS 
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TV — imfcZ 3 > 4©7 YWSi/ti V - KSftS 

wfttti s n, c csi#r / - kw 3 3 cci i 

[ i) 0 9 2] WT. SfctoMBft 1 (Cfett &tt?tttiitt 

[0093] [ IS- 1 0 0 ] Sfef. ! 0 ±Klrt 

y- KWi l t«flW*. JUtWKtit. 

KSS*W< * ^!^W<1^j#f* 1 0 J 
&l**C, Cr, A!. Mo*>6v»«Ta 

t« «fc -? r, * h ? -< v - has ! i *»aw 

[ o 094] [is- iio] *&ccr 
£ffii<c~ ? ( N i > *>6ji8&¥MS i o n inoff 
1*2 OtSJUlfcifc. S*»tiJ&&^i£?^*£!li2 0 

o'a wastes-?* tt 5 0 csur, H2© 30 

{ A ) lC^?itii£ff*C tJ»f* 4. 
[ 0 0 9 5 ] [IS- ! 2 0 ] ft* 2 0±*Cf* 

ft* 2 1 &Egf& 0 JUUQfCI*. 0 rtxnO 

©£<C J: , TT. mm 0 ±OM&7- 2 1 ©EBftl***! 
CCftftitTaa./ Kttri&O. 5SM2 0 I- (CSV 40 
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ffit&J 9 (R ! E ) alc-c, t»S± I F2 l 
*fl|-?x * £ U'Cwflg2 0 ii? *i> trux 
(ftii+2 l©T{C(iSrS»li2 0«:^WtCSIt' (13 
2(0 (C) MS) . 3CI.-C. M&?2 1 

n?csjg2 o frh&&&tt<omi-imm&!&tm2 2 * 

Ti* . wfiS 2 0 OgflttAK &5 W 2 0 ©* * * > 
^a**ERi, HB820©Sa^iaitC4jW4(S^^-2 
l©*?*>?ii&&ER,£Ufc£&, ER,%0. 1 
ER»*iaSl/"Cl'4. 

[0097] [111] 

fgsg : W3M5R i E^g 
x*r>9H* : C !, = 1 0 0SCCM 
EE/3 : 0 . 4 P a 

RF'<9- : 1-2 kW ( 1 3. 56MHz ) 
J- * * > m& : 4 0 0-5 0 0 * C 

[ 0 0 9 8] (IS- 140] v-^ 9ng7? 

x-? c v d mc -c. aHRmcs^tuBMam 2 2 ± 
teas mt*wr 4 ^77^ »&fft«s^fluban 1 5 

mtf&Zo S+BJctBgBl 5©^.<i2.*f!=«r, £IT(D*2 
tcpH^-T&o C^l/f, 02© { D > ct^iC, € 

[0099] [*2] 

MtfX : C H,/H, = 5 0/5 0 scon 

E/J : 2 P a 

-sMfrDjfc^?- r 3 kW 
^J*^« : 4 0 0' C 
79X?ft|fc : 1 x i O'Vcm 1 
S^SgS : 1 0 e V 

3f>dlttft : 2 0 ns A/ c in 8 
[0100] (IS- 1 5 0 ] <e©f£. IM(QS» 

&z*?rto m#)K.it. myt&mz 1 isp&ai^ 

.'UCPt«:EgL % T^- F/t*AAPt*V- F^4 
.'IC P ( J: 0 ^(*«tC(t. glS3 0 1% im 10)4 
*. t^3 4^^UTr, fllMK:*<r>'C&&?*. ^ 
tcr« Lrit, m*3 4 i 7 K.'U^A P £©ttdtt 
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*©&. «ftaftttBIEI&©&fll*fTl>. ^ 

Sl*CiiSl/fc<LC^, *?ttffittl 5t*. £3*11 On 
in . K&UO&^&mW&V) 5 n m©*7- 7 y * 
* - rji»S#6£SnT45 0 . ^Btai«>SiIiS2 2 © 

*?ttlf]fitt£iFfEl'fc&<:4. &«lfcB£i9»»6©S 

Smtc fc *M & V « „ ©*j5 0 HVh -? fc. 
[01 02] ft. BHlC^Ufe**i6iKtCiJW47^- 
F;<*JUA PCHS**©- «*, UT, ■ 3£#jRb 

[0103] *r, i&ttgs&HBOfefraar*. 

*JS^*C30 0 0 f Pinter 1 0H. tt#*?r 
#A U 5 **-ftffk»r 5 0 0 0 r p mlCX 5 # 20 

[010417/- F'fftJtAPeltifrCfcl'Ca, « 
Ai*#?A*>*>6£&gl£3 0±©Mt£A£tttttt5 0 

f=»t*tH^n, ^**5 3KiSW&ftftft&54£iiilO 

fcJUWccjro-c, s«3 o±tc«B£snfea^tt*4ii 

5 0t«*l/-C«*«*5 lMMW* (HI 3© (A) 

MRi . ■£-©$. ayfefttssssoi^urSRWicK 30 
it, 3tf^t£!£©«ta: (J?*, 3nsa©is*l4tse> 

5 2£3$3 0±tci£? (133© (B> MR) . *C 
Ji. HjA 0 fc» . 'J 7 h * 5 $c TSJStttttt® Btt 5 

{lju*:g&3 o±ic^-*>$iw>&6£*y? s h y 

? * * 3 2 tflMU,. ^if *C, AAttttg©*fc& 2 * 
8££T£ (IH3© <C) #£) „ eofft. SffiUfcStii 
3 0±cc. sp. «, w©SS!#tNg3 l»flW* (in 
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A jnj - >EnPlf£^CC J: 0 3 1 &lg6£TS C 

[ 0 1 0 5 ] ft. 1 H££. F^* Af»C4rt*T 

tEBIBtt©*v-K*ffi 14, *©±tc«j«Sftfc« 
*&tB& 1 5 £ . Wf-mm 1 5 litfe? £ J: 5 £7 ✓ 
- hVM^AP©wm*Kfift3ftfc1**IM3 1 ± 
K J: r> TUMI U -C <> J: l ». C ©ttd© 1 -?©«?tttt!IB 
«C4ati**y- FSftl 1 ©tR3naMfflB&IB4(Cji 
tf. C©J: } ft fcl' "CI*. lH»f4t\ *7 

v- KSft 1 1 tcatfjirr *SE©iBKill*?T^o * v- K 

6&1 lompKt*. m4Kmmizif&j:5ic, ng 
wc*o, s*v-K*ffi nt. mki ia. a 
o\ f*«At*^>5>A$a^f8&;w (in 
Si*T) F WHmiB84 oettften 

■C(r»4. 7^-KC&3 3tt7/-K«S&eM 
a4 2KttttStiTt**. 7>-K*ft33tt. lft© 

tt. 1 XI*tttft©Bft(Ctf ft? *7 / - KBfeii sr h 
S i* tc&tt'T y - FSSi L/C i J: l». S * v - 
F«&1 l(CWfi«EEeU:©SffiWniillStl*t. 7^ 

-F«ft3 3«:j:-7T:«**n*flSJ!«c«^*. s^-h 

n. C©ST*7>'-K*a3 3«l*ftW6h. SJjfe 
tffiZ 1 (CtSS^T*. flfttt. FSft 1 1 {CEPJJIi 

[0106] C CJ: 0 tj:mB<D^Wf&ih^(DntkiCfb 

fc^'CJi, [xa- 1 o o ] Kfcuc. y 2 > 
#^f*sigj!»66&i^#f* 1 o±tc*v- rm&j&im 
wmnttm h Q xw, «a© uv«7^ is 

^WSlSte-/^>x??>^ (R 1 E^l <cg^ 

1*©* V- KSffi 1 1 1 0±(CMr«. HB# 

tc. ftv-KBSl l(C^gnfcS2^1 1 A (@4$ 

m *xf#i*i o±«c««r4. *©«, [iff - 1 1 

0 ] - [xm- 14 0] *|^T4C£r«MMH#f 
«rP5 C MtC. [IS- 15 0] *^tff 4 

[ 0 10 7] cMMa £ ) *M©H3ft2 «*• l^*fe© 



http://www4.ipdl.ncipi.go.jp/NSAPITMP/web646/20060112083932449150.gif 



1/11/2006 



Page 1 of 1 



35 

[ o i o 9 ] [ is - 2 0 0 ] jfer. $M0>&& 1 <J> 

[is- 1 o o ] - [is- 13 0] £Hfta>is*& 

[0110] [IS- 210] ST-ttttlMlttM 

^2 2v>wm<o&wm\u& (Utimitm) *, wtos 

3(e(flnif«^X'?A7Cft!B {-7^ »0ft7?X?« 
IS) ten-* & ft***. ftftl'MX fflA«5 0H7s 
ft*ftft£tl*ei : 4 9 (SfSth) HMfcAH'T , 10 
35iH Lfcm+m&&f$mM2 2 QftBO&JRPf kfe 

{SftBfbft) t»*f ZctbvZio 

[0111] [*3] 

®mttZ :Hi=10 0SCCM 

E/j : 1 . 3 x i o ' P a 

■»<f*DJ*J«7-: 6 0 0W (13. 5 6MHz) 
SAISSSS : 400" C 

[0112] [is- 2 s o ] <-<m. ^*fe«^S 1 © 

[IS- 14 0] ±Htt©IS*JttTUrS!S»lia» 
-tSUffil/, Rfc. 3?ifc«>jf55S 1 © [IS- 1 5 0 ) £H 20 

1 5HUtt«, 

[0113] AHMttstcft^iTtt. mr-manm 
$mz2 vmmto&mmift < i mum > i* fc 
s. ***s : Faasi®«Tp«2 2©^M{cs : Faa« 

1 5 *«flW a Cf', J: 0 -Iftl 'SSlfOltS!^ 

1 5<E4&iS#Hj&£&*. 

[0 114] (gftGHgftd) &ttaffHft3l*. *f£^ 30 
JI*aflS ; faW*©IBfcfrg (S2A©«tii^) , n 

ft. H&<M8& 3 KiBWaSSrtfcffiS^ltft 1 

[0115] *IIW>«il3©WMi#^C!>tlfc^ft- 
S»Sffiil*li| 8 tcSU ft*ttftG>ft^tt-t|!ft]ilB 
«r@5tC7nl/. *y- Fv<UCPi7/' - Fx** A 
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1 4 BtfffitP! 1 2 tC|»* htl-CH 0 . H2 <D|PfjD38 1 
4BC£ftCS-i 1 fttl]ttl SfftiET*. 

[0116] £*tt5l*. litoi^ftSSiHMiW 
waftttcc $ ttfc * y - K' < * JU C P 4 . 7/ 

- h" ; <* .'1* A P * MiJSS n-C fc 0 . ftftOHft* 
iSSti, ftHftt*. ftffftliaeft. SpftEsfi+KM 
|fi]U'CS&3 OJhICft'tt'btlfcrs- KM3 3£EXS 
jfef*S3 l*6w.^$n*C(,»4. ftV-K'***CP± 

t«/-kj<**ap±m:. -en&oJaft&icfc^c. # 

# 3 4 *ft UX 3 n-c C »S 0 B 5 tCSf -WliBH 

& 1 1 ic?m& 1 4 A. 14 B5tfWfeHiSl 5 
£. 0ffl©BHS<b<'!>A:«)^2oT^UT:t^^. Ctl 
CCPIeT * fcCPCIttr < . & fc , «flftlM»©£*fl 
fctwfifcliig 8 K ^ L/ fc i 0 T>* 6. licit, *v-F 
•» t* *C P (^SlS&igtCtf . ggftfiUfHOHTL 3 6 # 
£1*6*17*0. C©fiii*L3 6tCi*. 
Gtt*n**?:/W3 7#sftfc34TC(r»*. (SO. 05 

3 7ttftCCtft;tal&*VCt>&. 5fc **~*jr<omm\t 
tftLfc. 

[0 1 1 7] 7<>- hv<**APOftaii, *tt®$ft 
1 tC'Csfc^ 0fc7> - Kvvt-.'UA P btimoWkL* £ 

c&ai-cftte-c. mimwmtm?i>. mo. r> 

- F" ftft 3 3 tt . 1 tfc€W(iS**ttS/- F #W3fP#£iI 

4ftft*Wls'Ct>d. 

[0 118] c©sfci^K*^rli**?T^tB&K: 
«. a v - raft 1 1 (caftttftttASBtffc v - k« 
feBiJia«i§S4 o n, h *ft 1 3 icitm 

fl*2ESE34iy-h«^l9«aa4 1 S^EOJtJp^n, 7 
✓ - h"«ft3 3Kliy- hftft 1 3«fc 0 iyMiC^EM 

E&7s- ra&ftftQii4 2 ^&E[Ji«$n*. a>»>* 

Si l tc^7V- h-sa*iJiWlei§S4 0*6*4fi^*AA 
L/. hsSs 1 3 icir'- he^$IJtM|«igS4 ! *»6f r 
*S^ftAj3f4. i^, CftittiSK:. *V-K«ftl 
i * y - Kft &$A9@H 4 0 * & ?*<tm A^J 
i/. h@8i l 3 ccy- hsa$UiMI0iS4 1 d*6icft 
g#*A^t/-C*J:i*. *v- KSft 1 1 tV- 
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?fi*4ci(c^^r, av-kmi i±tc«itsn& 

«?Bffltf &H@ft2 2 ±KMtt£!!?& f 3 5 t 4 

^ **6fi2*ss^&ta» i 5 £C v DStermntEflMI 
r aci^r**. [is-i i o] tratifiDXfa 

taso-cti, »SK J: vci*SSB2 OC'.'^-^^^Ji 
*5"C*0, iby-Flll l©£ffirtci£ 

Ji£ o ^sit «fc 5 tt/* ♦ - a > y t v v 7 * SiSs 

[IS- 1 0 0 ] &E>" [IS- 1 1 0 ] 

-?**a*. *h74*^*v-KM£JK&? 

KMl 1 iS|Sl2 0©^a^iS«:fi4Ct3!>vc^^ D 

c©«fc?&xs&, ^i#f*±tc^v- KM****?* 
IS. SO', av- K^&_kK:£Jggb< liSSffc^fo 
ri>6«£*wlIi£^.^r*XfIics33tt*„ 20 
[0121] [XS-3 1 0] £ffltc, JMtttyC 
li. Sf## 10. ii V - KM 1 1 BXMMtibU 1 5 

±k«ji*j§ 1 2 miv> < a> #Be> . n# 

Wet*. flitttTEOS (^F?xh ^jg 

3 m ni©sffe»!S 1 2 £©r£T*„ & $ 
i? 'J -^EflBU&K-CSfeiSJl 1 2 eflMK/C* J: 

i*. ««a 1 2 ±ksi i ohd* 1 4 a £?nr 
*y-i-Bifci 3*fi?."gri 0 Aftntei*. sesssi 2 
±ic y- h t nwtr -s fc«>©«Sr mm < * v - r 30 

1 1 *#*r*Wt4£Rt>Wtt"C**> * 

utcwt, -?x^«tta*ie** *. a^-c, «sftf4a 
StfteifSJi 1 2±tct^-i> ystifci^-A htt^a 

t utrjU'-caattwa*** *>?**„ cntej: -3 
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M 1 CDHQIB 1 4 A K3Hfc U T , 1 o©» 2 «WP* 1 

4 B#fi^;*tt*o 9 1 AEmacnas 1 4 a. 
1 4 B©¥BJ&$ti, A*. OILS i mn-3 0 n m©fl 

^•C*S. CtV^oraPEUl 4A. 14B£, Pll*.!*, 

i ii^ic i ca- 3 o o o mammmxt* i j . 
[oi22] [xs- 320] -ew«. it&^a i zicm 
w%nfc»2©np» 1 4 Boflaifi&rffl&ax? * 

[0 123] [IS-3 3 0] 3dfc«MU*l© 
[Xfl- 1 5 0 ] tHHWCUT, ^^SC>Jfi#^f«r 

[0124] ff^n^e+sttij^ 1 5 ti&mm+'mm 
tt-miuiitcz, e+^a^i 5 a. itsmon 

» - nr ia o . a^ttUttSMtt 2 2 © 

^gtc & w i>mm&L v f „ 5 0 %r-*> -7 fc. 

[0 125] ft. S^MWfiXfflift 2 2 SO'S^ft ffl 

mi bit, m 2 cDnaw 1 4 b ©j^tcfia-r 4*v- 
K«a 1 1 «D*fflccaias n-ci < . j: 

Ttt. ^2<DISD^1 4 B©ff«Klf4a***V- K@ 
^ 1 1 flX»»*^a2 mum 1 4 BCE4iU^-®ttt* 

a 1 zvm&tittijv- km 1 1 cDa^Jcaar 4 

[0 126] Sfc, ^*6<C«2tC-C^(./fcS : Ffeffi 

msoaiiR2 2©*ffl©AaafMu iwt, 
a> **ft*3dicEj»a3icaa'* , *ct*> , c 
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v&zm 9 Rim i o ^mx'X^miri> a 

[0129] [Ifg- 4 o o ] *r. i © 

[xii- 1 o o ] - [in - iio] £Rtt©xs*& 

ft?t>o [XS- 1 1 0] *BMI©I«fcUH»r 
I*. «^tc J: -> x \ffim 2 o ©.»<*- ~ > trittWvih 

♦i . thi> t '1*21 . ft V - F «S 1 1 CD^ffltCJWI 2 0* 
SIT «fc *> 9*. 'J V«7< t*f*i£tf i a f- 

i o o] ro' [xa- 1 i o] icfu-c, btoxie* 

JSttUTTkJ:^. EPfe, ft**BSa»6l«*x»f*l 0 

a * . * h ^ a *K©ft v - post mtv* * fiww* 
otitis** J: ^ccwt*. m 

«5f*B. *fctCTJl|X. £ffltClS«T*. 

*©«, satoe* ©±©MRff w*ftit*ifc 

& MM 2 0 fl>fliMft£*1t * c i js»-c * *. c ^ w 
Iflfe, S»l*±(Cfty- F«ft«|}«r«If. & 
E>\ ft v - F«fcJb(CABl£ I* < l*£Kf fc^Ss* fcjft* 

wis 4 isccss an*. 

[oi30] [ xa- 4 i o ] «C. H$S©B£ 3© 

[xa-3 1 o ] irafctcbr, zmcmmm 1 2*55 

All. &t'T\ *l©HD»14A«:1W**'-HSft 

1 3 ctMii'. wc, Jiess 1 2 icm ziomam 1 4 b 
m&L>x, mzvmM 1 4 B©£g&tcjfi£2 ots 

flStt* (HI9© <A> MS} „ 
[0131] [ Xa- 420] &^C. ^te©J{5£S 1 © 
[XII- 12 0) H9© (B) 

^«c. mi 2 o±(ciwfrf 2 1 fcagg-r*. ^t*WKi 
[oi32] [ xa- 4 3 0 ] *-©$. %&wm& 1 © 

[Xfl- 13 0] ±BMWet/C, Mtti 1 2 

* £ U Twig 2 0 tettbTJIftttx * f > 
» . (ftfe^ 2 1 ©T^fi^* &wB8 2 0 *SKWC8t 
T mi 0© (A) #JN> . 1 

i/. wr, sssti&^jaso^efiSisi^s^ssitasB 

[0133] [ Xa- 4 4 0 ] *l*"C. £ft©ft$ft 1 © 
[Xfl- 14 0) iHUfcUT, CVDg(Clft-3*, m 

ttUKretraittKiittn* 221- (ca^ aw * y ? 
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[0136] $MMPM5<D&7T&miZ, &fe©$ft3 

v&n&a. t w\ tmrnzm b x i >t>(cx\ awe wtQ it 

1ST. m©fl$&5M?l^ttTOtt£# 

ft. mnfctii2h*o>&i£$& <»2C©W6#£> ao* 

T?**l2| 1 1 1 2 £ MO TOOT*. 

[0137] [ Xa - 5 0 0 ] 7&. tfaMBA 1 © 
[Xfl- 1 0 0 ] - [IB - 1 1 0 ) &HttM>X8ft& 

?rr*. [xa- 1 1 o] 4Btt©mei*vif 

0 . **Ui57.. ftV-F«ftl l©£ffiCC5M2 0* 
«? J: ^ ij y 3 < ixrwJttJ'x ? * 
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